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May  16,  1866. 
The  Pi-esident  in  the  chair.     Twenty-five  members  j^vesent. 

Dr.  B.  Joy  Jeffi'ies  made  a  communication  on  the  Anat- 
omy and  Physiology  of  tlie  Ciliary  Muscle  in  Man. 

At  a  meeting  of  tlie  Society  in  January,  1865,  I  made  some  re- 
marks on  the  anatomy  and  physiology  of  the  ciliary  muscle  in  man, 
and  as  recent  investigations  have  seemed  to  confirm  them,  I  shall  take 
the  liberty  of  presenting  these  in  support  of  my  views.  I  said  that  I 
f  )llowed  others  in  considering  that  the  ciliary  muscle  in  man,  by  con- 
tracting upon  its  origin  slackened  up  the  suspensory  ligament,  and 
thus  allowed  the  lens  to  become  more  convex,  thereby  accommodat- 
ing the  refractive  media  of  the  eye  to  the  divergent  rays  of  light  from 
near  objects  and  focussing  them  on  the  retina.  In  placing  together 
the  anatomical  accounts  of  this  muscle,  I  could  not  make  out  that  the 
muscular  fibres  known  as  Miiller's  circular  fibres,  are  a  distinct  mass 
enabled  to  act  together  as  a  separate  part  of  the  whole  muscle.  In 
this  I  am  now  further  confirmed  by  the  investigation  of  Meyer,  from 
whom  I  have  roughly  copied  these  drawings.  From  this  I  think  it 
w:il  be  seen  that  these  circular  fibres  can  in  contracting  but  assist  the 
nct'on  of  the  meridional  ones. 
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From  George  Meyer's  (Med.  Student  in  Bremen)  Essay  on  the  Comparative 
structure  of  the  Annuhis  ciHaris  in  Man  and  Mammals,  to  whicli  a  prize 
was  awarded  by  the  Faculty  of  Heidelberg.  IJ.  Virchow's  Archiv,  Novem- 
ber, 1865. 

The  Anmdus  cUiaris  in  man  is  attached  by  a  very  thick  fibrous  net  to  the 
posterior  and  inner  wall  of  Schlemra's  canal,  and  over  a  short  space  of  the 
adjacent  sclerotic.  The  fibre  bundles  run  in  various  directions  from  Schlemm's 
canal,  some  as  a  meridional  layer  directly  backwards,  lying  close  against  each 
other  to  their  insertion  in  the  choroid,  and  others  in  a  curve  from  outwards  in- 
wards (concavity  towards  centre  of  eye).  These  last  bundles  form  numerous  in- 
tercommunications, and  divide  up  into  several  smaller  ones  to  again  unite  further 
on.  There  are  thus  formed  numerous  open  spaces  which  are  mostly  tilled  with 
Miiller's  circular  fibres.  These  open  spaces  are  more  frequent  over  the  ciliary 
processes,  and  therefore  most  circular  fibres  are  here  found.  These  circular 
fibres  also  frequently  interlace;  often  some  of  the  muscular  bundles  pass  from 
their  meridional  direction  into  a  circular  one.  , 

Prof.  J.  Henle's  description  and  drawings  of  the  ciliary  miisclo, 
lately  published,  agree  with  Meyer's.  In  his  physiological  remarks 
he  considers  "  that  the  action  of  the  circular  and  meridional  fibres 
mutually  assist  each  other  in  increasing  the  thickness  of  the  muscle." 
He  says  that  accommodation  takes  place  as  I  have  held,  "  produced 
as  far  as  we  can  now  see  by  the  ciliary  muscle,  but  in  what  manner 
the  latter  acts  is  still  unproved." 

I  also  stated  that  the  annulus  ciliaris  or  ciliary  muscle  differed  so 
much  in  animals  from  man  that  it  was  useless  to  attempt  to  adduce 
from  them  the  mechanism  of  accommodation  in  man,  and  had  on  this 
account  desisted  myself.  Meyer's  investigations  seem  to  bear  me  out 
in  this  also,  as  will  be  seen  from  these  two  rough  drawings  of  the  cil- 
iary muscle  of  a  wild  eat,  and  the  annulus  ciliaris  of  an  antelope. 
Mej^er  examined  a  number  of  different  animals,  still  hardly  enough  to 
di'aw  a  complete  conclusion.     His  results  are  as  follows : 

The  Annulus  ciliaris  of  the  apes  consists  of  very  long  contractile  fibre  cells. 
Its  topographical  relations  greatly  resemble  the  human  as  regards  origin,  in- 
sertion and  form.  Open  spaces  are  rarely  present  in  the  tissue,  and  Miiller's 
fibres  are  entirely  wanting. 

The  Annulus  ciliaris  of  the  carnivorous  animals  is  muscular  in  character,  its 
fibres  run  from  before  directly  backward,  and  leave  no  interspaces.  The  cir- 
cular muscular  bundles,  and  the  so-called  intercommunicating  fibres,  are  en- 
tirely wanting. 

The  Annuhis  ciliaris  of  the  rodents  is  formed  either  of  sub-scleral  tissue  or 
tioie  connective  tissue;  it  is  at  any  rate  very  insignificant,  and  in  some  hardly 
perceptible. 

The  Annulus  ciliaris  of  the  pachydermata  consists  of  connective  tissue,  the 
separate  bundles  of  which  lie  withoiit  interspaces  so  close  together  as  to  render 
them  readily  mistaken  for  muscular  fibres.  The  ciliary  band  is  in  them  thin, 
biTt  extends  far  backwards. 

The  Annulus    ciliaris  of   the  solipeds,   as    in   the  horse,   consists  of   a  fine 
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net  of  connective  tissue  sti-etched  transversely  from  sclerotic  to  choroid.    The 
■whole  tissue  is  thin  and  insignificant;   nothing  is  seen  of  a  compact  mass. 

The  Annulusciliaris  of  the  ruminants  appears  as  a  firm  mass  of  grayish  white 
color  consisting  of  connective  tissue.  It  is  wedge  shaped,  placed  between  the 
sclerotic  and  choroid,  and  varies  considerably  in  its  dimensions.  The  individ- 
ual bundles  lie  here  also  close  together  so  as  to  leave  no  interspaces. 

In  Vol.  XI,  Part  thii-d,  of  the  '-Archiv  flir  Ophthalmolojzie,"  Dr. 
Heibero-  of  Christiania  has  published  an  article  on  the  anatomy  and 
physiolouy  of  the  Zonula  Zinnii,  in  which  he  concludes  from  microscop- 
ical examination  that  there  are  in  it  true  muscular  fibres,  which  he 
thinks  by  pulling  on  the  capsule  of  the  lens,  flatten  it,  and  thereby 
adapt  it  for  rays  from  distant  objects,  producing  what  has  been  called 
negative  accommodation.  He  gives  microscopic  drawings  of  these 
fibres  from  the  zonula  of  the  horse,  and  also  from  man,  resembling 
the  striped  muscular  fibre  of  animal  life  with  nuclei.  Were  this  pos- 
itively so,  it  certainly  would  be  a  very  important  fact,  but  Prof  J. 
Henle  of  Gottingen,  has  in  the  last  jiublislied  portion  of  his  System- 
atic Human  Anatomy,  shown  that  this  transverse  marking  is  very 
different  from  that  of  muscle  of  animal  life,  and  is  due  to  a  very  fine 
folding  of  the  fibre  caused  by  the  action  of  the  acetic  acid,  the  same 
as  is  produced  on  fibres  of  connecting  tissue.  The  zonula  fibres  are 
nearest  allied  to  fibres  of  elastic  tissue,  yet  differ  from  these  in  their 
reaction  to  acetic  acid  and  potash.  Finkbeiner  thought  he  found 
striped  muscular  fibres  in  the  zonula.  Nnhn,  as  also  Dr.  Heiberg,  found 
that  a  certain  proportion  of  these  fibres  became  striped  from  the  ac- 
tion of  the  acetate  of  the  oxide  of  lead  and  acetic  acid,  and  thought 
therefore  as  others  (Camper,  Retzius)  that  they  were  muscular,  al- 
though this  could  not  be  proved  either  chemically,  or  by  electric  irri- 
tation. Dr.  Heiberg  says,  however,  that  he  found  these  fibres  in  the 
horse's  eye  when  fresh. 

The  following  pajier  was  read  : 

Ox  A  Cat  with  supernumerary  Digits.     By  Burt  G.  Wilder. 

Instances  are  not  very  rare  of  cats  having  six  toes  upon  the  fore 
feet,  but  in  this  case,  instead  ot'Jioe,  one  fore  foot  had  seven,  the  otiier 
six,  and  each  hinder  foot^ye  toes  instead  of  four,  the  usual  number. 

The  additions  are  all  upon  the  radial  and  tibial  borders  of  the 
hands  and  feet,  so  as  to  be  extra  thumbs  and  great-toes ;  but,  though 
well  formed  and  bearing  both  pads  and  claws,  they  do  not  seem  to  be 
under  control  of  the  animal,  and  though  freely  moveable  at  their 
attachment  to  the  feet,  yet  the  phalanges  (at  least  two  in  number) 
of  which  they  are  composed,  have  little  or  no  motion  upon  each 
other. 
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On  the  inner  or  tibial  border  of  each  hind  foot  is  an  extra  diffit 
whieli  comes  off  about  one  inch  and  a  half  above  the  tip  of  the  foot; 
it  is  small  and  closely  resembles  the  thumb  on  the  fore  toot  of  ordin- 
ary cats.  But  in  this  individual,  the  thuml)S,  instead  of  being  short 
and  of  little  practical  imp(jrtance,  are  larger  and  longer  than  any 
other  digit ;  on  the  left  foot  is  a  small  supernumerary  i::igit  coming  oiF 
like  a  bud  from  the  ulnar  border  of  the  thumb,  while  on  the  riglit 
foot  is  a  similar  one,  and  in  addition  a  second  coming  off  from  tlie 
radial  border  of  the  thumb. 

The  effect  of  these  extra  toes  is  to  make  the  fore  paw  very  large, 
like  a  hand  with  a  thick  mitten  or  glove  ;  and  this  cat  is  certainly 
somewhat  noted  for  her  climbing  powers,  as  well  as  for  using  her 
hands  in  other  respects  more  effectively  and  dextrously  than  usual. 
Her  three  kittens  possess  the  extra  toe  upon  the  hinder  foot,  but  the 
thumbs,  though  larger  than  usual,  are  single. 

It  would  be  interesting  to  ascertain,  by  comparison  of  specimens, 
and  published  accounts  of  supernumerary  digits,  whether  they  occur 
more  commonly  on  the  anterior  or  posterior  extremities,  whether  upon 
the  right  or  left  sides,  and  whether  upon  the  inner  or  outer  borders 
of  the  feet ;  this  I  have  not  yet  had  time  to  d(^,  but  the  simple  fre- 
quency of  this  kind  of  monstrosity  is,  in  my  opinion,  an  indication 
that  only  to  a  very  slight  extent,  if  at  all,  is  the  number  of  the  digits 
themselves  or  that  of  their  phalanges  to  be  taken  as  a  basis  for  mor- 
phological comparisons.  The  hands  and  the  feet  are  the  terminal 
segments  of  parts  which  are  themselves  comparatively  teleological 
appendages  of  the  anterior  and  jjosterior  poles  of  the  main  axis  of  the 
vertebrate  body,  and  are  therefore  as  far  as  possible  removed  from  the 
morphological  centre  of  the  body,  which  may  reasonably  be  located 
at  or  near  the  middle  of  the  vertebral  column,  where  the  ossification 
of  the  bodies,  or  centra  of  the  vertebrse  commences,  and  from  which 
it  advances  forward  and  backward. 

The  question  will  arise  whether  such  duplications  are  not  similar  in 
nature  to  those  which  result  in  more  or  less  complete  double  monsters, 
and  which  are  referred  to  a  more  or  less  complete  coalescence  of  two 
more  or  less  perfect  individuals :  in  which  case  their  occurrence 
would  have  no  signification  outside  of  the  domain  of  Teratology. 
But  if,  as  seems  to  me  the  case,  such  supernumerary  parts  at  the  dis- 
tal extremities  of  the  limbs  are  rather  instances  of  simple  vegetative 
repetition  of  elements  whereof  several  normally  exist  in  a  series,  as 
with  the  caudal  vertebrfe  of  the  tailed  mammalia, — then  it  is  evidently 
unsafe  to  depend  upon  them  for  the  determination  of  morphological 
problems. 

It  would  be  as  reasonable  to  define  the  sacrum,  from  its  position  in 
man,  as  that  compound  bone  behind  which  are  only  four  coccygeal 
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vortebra>,  and  then,  in  looking  for  its  homologue  in  the  cat,  to  com- 
mence at  the  tip  of  the  tail  and,  not  finding  the  fifth  therefrom  to  be 
such  a  bone,  to  deny  the  existence  of  a  sacrum  in  that  species ;  or  if 
this  is  an  exaggeration,  to  compare  two  human  spines,  in  one  of  which 
were  four  and  the  other  five  coccygeal  vertebrae,  and  to  conclude 
that  in  the  latter  was  a  misplacement  of  the  sacrum  rather  than  an 
unusual  number  of  coccj^geal  elements  :  this,  I  say,  would  be  as  reas- 
onable as  to  attempt  to  determine  morphological  relations  by  refer- 
ence primarily  to  parts  so  far  from  the  morphological  centre,  so  sub- 
ject to  teleological  modifications,  and  so  liable  to  variation  from  vege- 
tative repetition,  as  are  tlie  terminal  segments  of  the  limbs. 

And  yet  almost  invariably,  not  only  in  popular  but  in  scientific 
comparisons  between  the  fore  and  hind  limbs  of  vertebrates,  there  is 
assumed  at  the  outset  a  parallelism  between  them  and  a  correspond- 
ence of  the  thumb  with  the  great  toe,  and  of  the  little  finger  Avith 
the  little  toe :  no  doubt  these  do  correspond  with  each  other,  but  this 
by  analogy,  not  homology  ;  the  resemblance  is  teleological,  not  mor- 
phological, and  depends  upon  external  form  and  function  as  pre- 
sented in  the  mammalia,  rather  than  upon  essential  structure  and 
the  relations  which  they  hold  to  other  portions  of  the  limbs,  and  to 
their  homologues  among  the  three  lower  classes  of  vertebrates :  for 
though  in  mammalia  the  two  digits  which  in  men  bear  the  names  of 
thumb  and  great  toe  consist  of  only  two  phalanges,  while  all  the 
others  possess  three,  yet  no  such  numerictal  relation  exists  among 
the  birds,  the  reptiles  and  the  fishes. 

The  philosophical  method  is  that  adopted  by  Professor  Jeffries 
Wyman.*  To  begin  our  comparison  by  reference  first  to  the 
proximal  segments  of  the  limbs,  or  still  better,  back  to  the  main 
axis  and  to  the  outlets  of  the  internal  organs,  which  would  sug- 
gest that  between  the  two  ends  of  the  body  is  a  certain  oppositeness 
or  antagonism  or  polarity,  both  morphological  and  teleological,  similar 
to,  though  less  obvious  than,  that  which  is  so  universally  recognized 
between  the  right  and  left  sides  ;  and  now  in  approaching  the  limbs 
we  should. find  that  "  corresponding  segments  point  and  are  flexed  or 
extended  in  absolutely  opposite  though  relatively  similar  directions."! 
At  least  this  is  the  case  till  we  reach  the  hands,  and  then,  the  forearm 
being  in  a  state  of  supination,  the  ulna  and  radius  are  parallel  and 
are  seen  to  correspond  with  the  tibia  and  fibula  respectively :  while 
the  palm  points  downwards  and  forwards  and  the  sole  of  the  foot 
downwards  and  backwards.     Having  recognized  all  this  we  shall  be 

*  On  antpi-ior  and  posterior  symmetry  in  the  limbs  of  Mammalia.  Proceedings 
Bost.  See.  Xat.  Hist.,  June  6tli,  1860. 

t  See  my  Memoir  on  Morphology  and  Teleulogy,  page  20,  iu  Memoii's  Bost.  Soc. 
cf  >;at.  Hist.,  Vol.  1.,  Fart  1. 
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less  disturbed  by  the  want  of  analogy  between  the  thumb,  which 
will  become  the  outer  digit  of  the  hand,  and  the  little  toe,  and  shall 
be  very  loth  to  renounce  the  teachings  of  all  parts  between  them  and 
the  morphological  centre  of  the  body  for  the  sake  of  a  mere  teleolo- 
gical  resemblance  between  the  thumb  and  great  toe :  and  we  shall 
prefer  to  acknowledge  our  inability  to  solve  the  problem,  and  to  wait 
patiently  for  more  light  upon  the  subject,  rather  than,  with  some,  to 
utterly  ignore  the  existence  of  any  homology  at  all  between  the  fore 
and  hind  limbs,  or,  with  Vicq  D'  Azyr  and  Cuvier  to  regard  the  fore 
limb  of  one  side  as  corresponding  with  the  hind  leg  of  the  other ;  or 
with  Cruveilhier,  to  consider  that  the  upper  end  of  the  tibia  is  repre- 
sented by  the  upjier  half  of  the  ulna,  and  the  lower  half  of  the  tibia 
by  the  lower  half  of  the  radius,  the  fibula  being  represented  by  the 
upper  half  of  the  radius  and  the  lower  half  of  the  ulna ;  or  with  Prof 
Owen  to  consider  the  prolongation  of  the  fibula  in  the  wombat  to  be 
the  homotype  of  the  olecranon,  and  the  sesamoid  bone  developed  in 
the  tendon  of  the  liccj^s  hracMi  in  certain  bats,  to  be  the  homotyjie 
of  the  patella ;  or,  still  more  unnaturally,  with  Prof  Martins,*  to  so 
persist  in  foi'cing  a  parallelism  upon  the  limbs  as  to  assume  a  torsion 
of  the  humerus  for  the  existence  of  which  even  he  offers  no  other 
evidence  than  his  own  desire  therefor,  and  which,  as  has  been  pointed 
out  by  Prof  Humphrey,!  would  be  in  a  direction  opposite  to  that  ot 
the  real  torsion  of  the  limb  which  takes  place  during  development. 

Note.  This  paper  was  read  December  19tli,  1865,  and  accidentallj'  omitted 
from  the  record  of  that  date. 

F'or  further  remarks  upon  the  views  of  Humphrey,  of  Martins,  and  of 
Foltz,  who  has  compared  the  foot  with  the  supinated  hand  by  assuming  the 
thumb  and  great  toe  to  be  double,  and  to  correspond  with  the  fourth  and  fifth 
toes,  and  fourth  and  fifth  fingers,  respectively  (Homologie  des  Membres  Pel- 
viens  et  Thoraciques  de  I'Homme.  Journal  de  la  Physiologic  de  I'Homme  et 
des  Aniraaux,  1863,  Vol.  vi),  see  a  paper  on  the  Morphological  value  and  rela- 
tions of  the  Human  Hand,  read  by  me  before  the  National  Academy  oi 
Sciences,  Aug.  8th,  1866. 

Mr.  W.  H.  Niles  made  a  communication  on  the  Ecliino- 
derm  fauna  of  the  Bm'lington  Limestone  of  Iowa.  Hitherto 
this  Limestone  had  been  considered  to  belong  to  one  period, 
but  his  observations,  made  in  connection  with  those  of  Mr. 

*  Nouvelle  comparison  des  Membres  Pelviens  et  Thoraciques,  Montpelier.  An- 
nalcs  des  Sciences  Naturelles,  Tom.  viii,  p.  45.  1857.  Memoire  sur  1'  Ost<?ologie 
coraparee  des  articulations  du  coude  et  du  genou  chez  les^  mammlferes,  les  oiseaux 
et  les  reptiles.    Ann.  des  Sci.  Nat.    1862. 

t  Observations  on  the  Limbs  of  Vertebrate  Animals,  the  plan  of  tlieir  construc- 
tion, their  homology,  and  the  comparison  of  the  fore  and  hind  limbs,  by  Geo. 
M.  Humphrey,  M.  D.    London,  1860. 
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Cluivlcs  Wachsmntli,  showed  that  the  formation  should  be 
divided  into  two.  Tliis  division  was  indicated  by  a  bed  of 
chert  two  or  three  feet  in  thickness,  above  which  no  species 
of  Crinoids  from  the  lower  beds  passed.  All  the  species  in 
the  upper  were  specifically  distinct  from  those  in  the  lower 
bed,  being-  themselves  larger  and  provided  with  larger  nodes 
and  spines.  The  Molluscan  fauna  of  these  beds  was  very 
scanty,  though  distinct  in  the  two  beds.  He  had  found  that 
the  Crinoids  Avere  most  largely  developed  in  the  Keokuk 
Limestone,  which  overlies  the  Burlington  Limestone.  This 
ordor  of  Eehinoderms  seemed  to  culminate  in  the  Keokuk 
rocks. 

Dr.  J.  C.  White,  on  behalf  of  a  Committee  appointed  to 
convey  the  thanks  of  the  Society  to  Dr.  H.  Bryant  for  the 
donation  of  the  Lafresnaye  collection  of  birds,  read  a  copy 
of  the  letter  which  had  been  sent  to  Dr.  Bryant,  communi- 
cating the  action  of  the  Society. 

Dr.  B.  G.  Wilder  exhibited  a  yellow  band  of  silk  of  the 
Nephila  'plumipes^  a  geometi-ical  spider,  which  had  been 
woven  into  the  middle  of  a  ribbon  by  a  power  loom.  The 
thread  consisted  of  many  threads  reeled  directly  from  sev- 
eral living  spiders  at  the  same  time,  and  doubled  and  twisted. 
The  exact  number  of  threads  is  not  known,  and  the  speci- 
men was  pre]3ared  and  exhibited  simply  to  show  the  entire 
practicabihty  of  reeling  and  weaving  it. 

He  had  found  the  bite  of  this  spider  to  be  entirely  harm- 
less, it  having  bitten  a  young  kitten  severely  six  times, 
drawing  blood  quite  profusely.  No  ill  efiects  were  noticed 
after  the  immediate  pain  of  the  bite  had  passed  away. 

Dr.  C.  T.  Jackson  j^resented,  in  the  name  of  the  donor, 
two  photographs,  a  front  and  a  profile  view,  of  M.  Elie  de 
Beaumont. 

The  following  gentlemen  were  elected  Resident  Members  : 
Prof.  William  Denton,  Messrs.  George  Iligginson,  F.  R.  Stur- 
gis,  and  John  T.  Jackson,  of  Boston. 
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June  6,  18G6. 

The  President  in  the  chair.     Twenty-nine  members  i:)resent. 

Mr.  T.  T.  Bouvc  gave  some  account  of  the  minerals  pre- 
sented by  Dr.  C.  T.  Jackson  this  evening.  The  collection 
was  a  large  and  valuable  one ;  many  of  them  having  been 
obtained  in  former  years  in  localities  now  exhausted. 

Mr.  F.  B.  Sanborn  read  a  letter  from  Mr,  William  B. 
Fletcher,  presenting  specimens  and  giving  an  account  of  the 
habits  of  a  Darter,  Pmcilichthys  coerulea  of  Storer,  taken  at 
Indianajiolis,  Indiana.  - 

The  following  paper  was  presented  : 

On  the  Formation  of  Mountain  Chains.    By  N.  S.  Shaler. 

Nothing  shows  more  clearly  the  imperfect  nature  of  our  knowledge 
of  the  forces  which  have  brought  about  the  existing  condition  of  the 
earth's  surface,  than  the  doubt  which  still  exists  as  to  the  cause  of 
mountain  chains.  There  have  been  many  views  brought  forward, 
some  of  which  seemed  to  satisfy  most  of  the  facts,  but  none  have  been 
sufficiently  broad  to  include  all  the  phenomena,  and  the  most  clearly 
defined  result  of  the  action  of  physical  forces  of  the  earth's  crust  still 
remains  involved  in  obscurity.  The  main  difficulty  in  the  way  of 
gaining  an  insight  into  the  cause  of  all  the  dynamical  phenomena  of 
the  earth's  surface,  is  the  doubt  which  has  all  along  existed  as  to  the 
physical  condition  of  the  mass  of  the  earth.  Until  it  is  decided 
Avhether  the  sphere  is  rigid  to  the  centre,  or  essentially  fluid,  with  a 
crust  floating  upon  its  surface,  it  will  scarcely  be  possible  to  attain  to 
anything  like  certainty  in  our  explanations  of  all  the  movements  in 
the  crust.  Although  in  deference  to  the  weight  of  opposing  opinion, 
we  must  regard  the  question  of  fluidity  or  rigidity  of  the  interior  as 
still  unsettled,  there  can  remain  little  doubt  in  the  minds  of  those 
geologists  whose  views  are  in  no  way  influenced  by  the  defence  of 
long  held  opinions,  that  the  earth  is  essentially  rigid,  and  that  the 
condition  of  mobility  of  the  elements  of  the  mass  which  perfect 
fusion  gives,  can  not  be  the  prevailing  condition  of  the  interior.  The 
calculations  of  Hopkins*  and  Thompsonf  seem  to  make  scarcely  any 
other  view  possible,  and  the  few  investigations  which  have  been  made 

*  Hopkins  (Wm.)  Pliil.  Traus.  of  the  Koyal  Soc,  1836,  p.  382. 
t  Thompson  (W.)  ou  the  Kigidity  of  the  Earth.    Proceedings  of  the  Eoyal  Soc, 
Vol.  XII.  p.  103. 
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into  the  contraction  of  the  igneous  rocks  in  cooling,  make  it  impossi- 
ble to  conceive  how  a  solid  crust  formed  on  a  fluid  interior  could  be 
sustained,  subjected  as  it  has  been  to  innumerable  shocks,  sufficient  to 
rupture  it,  and  sink  the  fragments  in  the  fluid  below.  Against  these 
facts  we  have  to  set  those  evidences  of  igneous  action  aflbrded  by 
volcanoes  and  associated  phenomena,  and  which  have,  not  without 
reason,  been  supposed  to  give  trustworthy  evidence  of  a  generally 
fluid  condition  of  the  interior.  Fairly  weighed,  however,  all  that 
can  be  considered  as  proven  by  all  the  evidences  we  have  is,  that  in 
that  portion  of  the  past  history  of  the  earth,  of  which  we  have  record, 
there  has  existed  a  condition  of  igneous  fluidity  beneath  a  large  part, 
if  not  the  whole  extent,  of  the  surface.  That  this  igneous  fluidity 
extends  to  the  centre,  or  even  that  it  is  of  more  than  a  very  few  miles 
in  depth,  are  suppositions  which  derive  no  valid  support  from  igneous 
phenomena.  The  increase  of  temperature  as  we  go  from  the  surface 
towards  the  centre,  and  the  extreme  elevation  of  heat  which  must 
exist  at  considerable  depths,  can  not  be  regarded  as  evidence  of  the 
general  fluidity,  until  it  has  been  shown  that  the  internal  pressure  has 
not  a  greater  influence  in  preventing  liqulfaction,  than  internal  heat 
in  producing  that  condition.  In  the  present  state  of  knowledge,  or 
rather  ignorance,  of  the  physical  questions  involved  in  this  problem, 
the  safest  position  Is  that  which  conflicts  least  with  the  conclusions 
derived  from  the  cognate  sciences  of  Asti'onomy  and  Physics.  The 
former  science  protests  that  certain  observed  facts  could  not  exist  if 
the  mass  of  the  earth  was  essentially  fluid,  and  that  tried  by  tests  far 
more  unerring  than  any  the  geologist  is  able  to  apply,  the  conclusion 
is  reached  that  our  planet  Is  at  least  as  rigid  as  glass,  and  jjrobably  as 
rigid  as  steel.  From  the  physicist  we  hear  that  all  the  known  mate- 
rials which  have  come  to  us  from  the  earth's  Interior,  contract  In  cool- 
ing, and  that  the  general  Internal  fluidity  would  cause  any  crust  to 
shatter  to  pieces  and  fall  In  fragments  Into  the  fluid  below,  as  soon  as 
it  had  attained  any  such  thickness  as  we  know  the  crust  to  have.  If 
we  attach  to  these  calculations  the  Importance  they  deserve,  we  are 
forced  to  admit  that  the  idea  of  the  igneous  fluidity  of  the  interior  is 
quite  untenable. 

A  much  more  satisfactory  view  than  that  just  referred  to,  which 
■will  not  conflict  with  the  results  of  Investigations  in  the  exact 
sciences,  may  be  attained  by  a  brief  consideration  of  the  possible 
conditions  of  solidification  of  the  cooling  earth.  If  the  effect  of 
pressure  in  promoting  solidification  at  the  earth's  centre  were  greater 
than  the  effect  of  heat  in  resisting  solidification,  then  the  mass 
would  congeal  first  at  the  centre,  and  solidification  extend  thence 
towards  the  surface.  If  on  the  other  hand,  the  effect  of  the  pres- 
sui-e  at  the  centre  failed  to  overcome  the  tendency  to  liquefaction 
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induced  by  the  extreme  heat  of  that  point,  then  we  must  suppose  that 
cooling  went  on  until  the  whole  mass  was  reduced  to  something  like 
an  equal  temperature  throughout,  and  the  whole  sphere  become  solid 
at  once.  During  this  process  of  cooling  down,  successive  crusts  might 
be  formed,  but  they  would  necessarily  be  transient  phenomena,  break- 
ing to  pieces  as  soon  as  they  began  to  attain  considerable  thickness.* 

This  last  supposition  seems  to  be  excluded  by  the  well  known  fact 
of  the  increase  of  temperature  as  we  go  from  the  surface  towards  the 
centre  ;  the  rate  of  increase  is  such  that  we  would  attain  a  tempera- 
ture sufficient  to  melt  the  most  refractory  substances  in  a  few  miles 
fi-oni  the  surface ;  this  is  far  from  the  state  of  things  we  would  expect 
to  find  if  the  whole  interior  had  been  reduced  to  the  temperature  at 
which  solidification  could  take  place  at  the  surface  before  any  part 
became  rigid.  On  this  account  we  are  driven  to  adopt  the  other 
view  as  the  more  probable,  and  regard  the  Superficial  portions  as  the 
last  to  become  solid,  and  the  centre  as  the  fii-st  rigid  portion  of  the 
earth. 

As  solidification  advanced  from  the  centre  towards  the  surface, 
there  would  be  a  time  when  the  remaining  liquid  matter  was  of  incon- 
siderable thickness,  that  the  sui'face  might  also  begin  to  solidify,  and 
the  intervening  igneous  matter  being  in  a  state  of  viscous  fluidity, 
might  so  far  uphold  the  solid  outer  crust,  that  it  would  not  break  up 
and  fall  into  the  fluid  below.  The  further  solidification  of  the  inte- 
rior would  then  take  place  in  two  directions  outward  from  the  central 
nucleus,  and  inward  from  the  outer  crust.  If,  however,  this  residual 
fluid  matter  was  confined,  beneath,  say,  one  hundred  miles  of  crust, 
cooling  would  proceed  with  such  extreme  slowness,  that  a  very  great 
time  might  elapse  before  it  became  lost  in  the  already  solidified  sur- 
faces above  and  below.  It  is  not  impossible  that  to  this  insignificant 
relic  of  an  original  molten  condition,  we  owe  all  the  phenomena  of 
igneous  action  which  have  affected  the  crust  since  the  beginning  of 
the  geological  record. 

There  seems  no  point  of  conflict  between  this  conception  and  those 
conclusions  of  geologists  which  are  supported  by  any  considerable 
amount  of  evidence ;  it  only  contravenes  those  hypotheses  which  have 
failed  when  subjected 'to  critical  examination,  or  which  from  their 
essentially  undemonstrable  character  can  not  be  either  verified  or 
disproven.  At  first  sight  it  might  seem  difficult  to  account  for  the 
phenomena  of  corrugation  of  the  earth's  crust,  as  exhibited  in  the 
continental  folds,  and  in  mountain  chains,  if  we  reject  the  hypothesis 
of  internal  fluidity.  The  design  of  the  present  paper  is  to  show  some 
reasons  for  believing  that  both  of  these  phenomena  may  be  explained 

*  See  the  Preliminary  Observations  to  the  Paper  of  Hopkins  above  referred  to, 
where  these  considerations  will  be  found. 
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without  the  assumption  of  any  tiling  more  than  the  ti-ifling  amount  of 
igneous  fluidity  involved  in  the  hypotheses  we  have  just  discussed. 

Without  any  particular  examination  of  the  facts,  it  seems  to  have 
been  assumed  by  most  geologists  that  all  the  phenomena  of  corruga- 
tion, whether  exliibited  in  mountain  ranges,  or  in  continents,  are  to 
be  regarded  as  eifects  of  one  and  the  same  cause,  differing  only  in 
magnitude.  It  is  manifest  that  it  is  a  matter  of  first  importance  in 
seeking  an  explanation  of  the  origin  of  these  phenomena,  to  deter- 
mine whether  this  assumed  identity  of  cause  is  true  or  no.  If  it  be 
the  tact  that  continental  elevations  and  mountain  elevations  are  but 
degrees  of  effect  of  the  same  cause,  then  there  should  be  no  other 
diflterences  in  the  phenomena  than  those  of  magnitude,  or  of  features 
dependent  directly  upon  the  magnitude  of  the  areas  involved  in  the 
disturbance  ;  furthermore,  there  should  be  something  like  a  series,  at 
one  extremity  of  which  could  be  placed  the  greatest  relief  of  conti- 
aental  fold  and  oceanic  depression,  and  passing  gradually  to  the  most 
inconsiderable  flexures.  It  requires  no  very  careful  examination  to 
bring  the  observer  to  the  conviction  that  those  essential  features  do 
not  exist.  The  phenomena  observable  In  the  two  actions  are  not  cog- 
nate. There  can  hardly  be  said  to  be  any  thing  like  a  series  or 
gradation  connecting  the  whole  assemblage  of  phenomena,  and  the 
inference  seems  strong  that  the  cause  Is  not  the  same  In  the  two  cases. 
We  find,  for  Instance,  In  continental  folds,  broad  curves  of  the  surface, 
which  narrow  without  exception  toM^ards  the  south,  and  which  exhibit 
in  no  part  of  their  structure  the  evidences  of  powerful  lateral  thrust, 
which  are  the  most  conspicuous  phenomena  of  mountain  chains.  In 
these  latter,  however,  we  pei'celve  evidences  of  linear  disruption  of 
the  crust,  showing  Intense,  but  localized  energy,  with  no  tendency  to 
increase  of  magnitude  in  any  one  direction.  In  the  continents  we 
behold  curves  of  thousands  of  miles  in  diameter,  showing  an  equal 
force  acting  throughout,  in  the  mountain  very  powerful  forces  acting 
along  one  Hue,  and  inoperative  a  few  tens  of  miles  away.  There 
seems  nothing  In  common  in  the  phenomena  except  that  both  are 
folds  of  the  earth's  surface.  The  great  breadth,  and  comparatively 
gentle  curves,  characterizing  the  continental  folds,  show  that  a  great 
thickness  of  material  is  involved  in  the  movement ;  their  gradual 
development  In  successive  geological  periods,  together  with  what  we 
know  concerning  the  loss  of  heat  from  the  interior  of  the  earth  ren- 
ders it  eminently  probable  that  they  arise  from  the  accommodation  of  a 
hardened  outer  crust  to  a  diminished  nucleus.  All  the  fluidity  re- 
quired In  this  view  of  the  effect  of  the  contraction  of  the  mass  upon 
the  contour  of  the  crust.  Is  given  by  the  hypothesis  which  claims  that 
solidification  began  at  the  centre,  and  that  all  that  remains  in  any 
sense  liquid,  is  a  very  small  portion  comparatively  near  the  surface. 
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Wliile  the  contour  of  the  contniental  i'ohh,  as  exhibited  both  in 
land  surface  and  sea  floors,  evinces  the  gradual  operation  of  the  gen- 
eral contraction  of  the  earth  on  a  crust  of  great  thickness,  we  have 
in  mountain  chains  another  effect  of  contraction,  which  can  not,  from 
the  evidence,  be  properly  referred  to  the  shrinking  of  the  wliole 
mass.  It  is  evident  that  if  the  continental  folds  are  compensative 
wrinkles  formed  in  the  adaptation  of  a  crust  to  a  diminished  nucleus, 
the  mountain  chains  can  not  be  of  the  same  nature  ;  it  is  not  to 
be  believed  that  a  crust  would  bend  from  the  action  of  the  same  force 
into  the  broad,  low  curves  of  the  continents,  and  into  the  sharp 
defined  and  narrow  fractures  of  a  mountain  range. 
1  Accepting,  as  established,  the  fact  that  mountain  chains  are  the 
result  of  lateral  pressure,  and  indirectly  of  contraction  from  loss  of 
heat,  and  denying  that  they  are  the  result  of  the  accommodation  of  the 
crust  to  the  nucleus,  it  is  at  once  manifest  that  we  must  seek  their 
origin  in  the  changes  going  on  within  the  crust  itself,  and  in  no  way 
connected  with  the  regions  below.  And  within  that  crust  we  can  find 
forces  operating  to  produce  contraction  quite  sufficient  to  account  for 
all  the  facts. 

According  to  the  computations  of  Thompson,*  we  may  assume  that 
at  the  close  of  ten  thousand  years  after  solidification  of  the  surface  of 
the  earth  had  taken  place,  the  rate  of  increase  in  temperature  would 
be  2°  Fahrenheit,  for  each  foot  of  descent,  and  with  the  lapse  of 
time,  the  rate  of  increase  in  going  towards  the  centre  would  be  less 
and  less  rajiid  in  about  the  j^roportion  indicated  in  the  table  below. 

10,000   years  after  freezing  of   surface,  2°  Fah.  for  each  foot.f 

40,000                 "  "  1             "               " 

160,000               "  "  1             "               « 

4,000,000            "  "  ^\           "               " 

100,000,000        "  "  5L           "               « 

*  Thompson  (Wm.)  on  the  secular  cooliug  of  the  Earth.  Trans.  Roy.  Soc,  Edin- 
burgh, XXIII,  Sec.  1. 

t  The  effect  of  these  changes  in  temperature  may  be  estimated  from  the  follow- 
ing table  of  the  expansion  of  various  substances  under  the  influence  of  heat: 

For  each  degree  of  Fahrenheit, 

Granite  expands  about 000004825. 

Marble  "  "         000005662. 

Sandstone    "  "         000009532. 

A  stratum  of  granite  five  hundred  miles  in  diameter  would  contract,  on  passing 
fl-om  a  temperature  of  3,000  degrees  Fahrenheit  to  the  average  temperature  of  the 
earth,  about  seven  and  a  half  miles ;  in  the  case  of  a  sandstone  area  of  the  same 
diameter,  tlie  contraction  would  amount  to  about  fifteen  miles. 

The  computations  on  which  these  estimates  are  founded  were  based  on  experi- 
ments made  by  Mr.  H.  C.  Bartlett,  of  the  United  States  Engineers,  and  published  in 
the  Amer.  Jour.  Science,  Vol.  xxii.  p.  136.  See  also  for  other  data  on  this  point, 
Ninth  Bridgewater  Treatise,  C.  Babbage,  2d  Edit.,  Appendix,  p.  221. 
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If  this  calculation  is  correct,  (and  that  it  is  in  a  general  way  cor- 
rect, does  not  seem  to  admit  of  nuich  doubt,  provided  we  accept  the 
hypothesis  of  original  igneous  fluidity,)  it  follows  that  the  gradual  cool- 
ing of  the  deeper  portions  of  the  crust  must  result  in  the  formation  of 
a  strong  lateral  pressure  at  every  point  nearer  the  surface.  The  truth 
of  this  proposition  is  readily  seen,  when  we  consider  that  while  the 
original  surface,  which  in  ten  thousand  years  after  the  hardening  of  the 
crust  had  been  reduced  to  the  temperature  of  the  atmosphere,  re- 
tained the  same  temperature  in  the  ages  which  followed,  tlie  por- 
tions of  the  crust  beneath  were  constantly  parting  with  their  heat, 
and  approaching  nearer  to  the  thermal  condition  of  the  surface. 
There  would  be  no  shrinkage  of  the  surface  layer  from  the  loss  of 
heat,  while  from  this  cause  the  contraction  of  the  deeper  portions 
would  be  considerable.  This  would  give  precisely  the  conditions 
requisite  to  produce  a  rending  and  upfolding  of  the  superficial  strata 
of  the  outer  shell.  Immediately  after  the  formation  of  a  crust,  the 
progressive  diminution  of  the  interior  heat  would  begin  to  pi'oduce  a 
tension  on  the  surface  which  would  augment  as  the  ceaseless  flow  of 
heat  went  on,  until  either  a  rupture  of  the  contracting  beds,  or  the 
folding  together  of  the  superficial  layers,  relieved  the  strain.  Both 
these  methods  of  accomplishing  the  movement  of  contraction,  have 
been  most  probably  operative  at  different  times  and  places  in  the 
earth's  history.  Furthermore,  as  the  upper  portions  of  the  crust,  or 
region  of  slight  contraction,  is  of  much  less  thickness  than  the  region 
which,  by  its  considerable  contraction,  produced  the  tension,  we 
would  expect  the  fracture  to  take  place  on  the  surface,  rather  than 
below.  There  is  one  thing  which  could  ojierate  to  prevent  the  cer- 
tain contortion  of  the  superficial  portions  of  the  crust,  and  that  is 
the  horizontal  position  of  its  beds ;  as  ordinarily  constituted,  the 
resistance  which  the  upper  few  miles  of  the  crust  could  oppose  to  the 
action  of  any  force  tending  to  throw  it  into  folds,  is  very  great. 
When  the  contortion  has  once  begun,  and  this  resistance  fairly  over- 
come, all  further  changes  would  meet  with  comparatively  little 
resistance. 

We  have  spoken  only  of  those  cases  where  the  original  surface  had 
continued  to  exist  from  the  beginning,  while  the  isogeothermals 
beneath  them  had  gradually  sunk  deeper  and  deeper  towards  the 
centre  of  the  earth.  This  being  a  very  unlikely  condition,  it  remains 
to  be  seen  what  would  be  the  effect  where  the  actions  of  denudation, 
or  deposition,  are  going  on.  It  is  evident  that  whenever  the  rate  of 
denudation  was  such  that  the  removal  of  the  crust  took  place  with 
the  same  raj)Idity  as  the  recession  of  the  isogeothermals  fi-om  the  sur- 
face, there  coukl  be  no  lateral  strain  produced  by  the  loss  of  heat. 
Where,  on  the  other  hand,  rapid  deposition  of  materials  was  takino- 
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place,  and  the  isogeotliermals,  on  that  account,  were  rising  towards 
the  surface,  tlierc  wouhl  also  be  no  such  strain  on  the  upper  part  of 
the  crust.  It  thus  appeal's  that  the  conditions  of  tension  competent 
to  produce  mountain  chains,  would  only  be  found  strongly  developed 
in  regions  where  the  rate  of  denudation  was  less  than  the  rate  of  re- 
cession of  the  isogeothermal  lines,  or  where  the  rate  of  deposition  was 
not  suflieieutly  rapid  to  jjrcvcnt  the  i-eccssion  of  the  lines  of  eipial 
heat. 

Accepting  this  hypothesis  of  the  origin  of  mountain  chains,  it  is  at 
once  seen  that  they  should  have  their  region  of  greatest  development 
on  the  land  surfaces,  and  seldom  or  never  originate  on  the  ocean 
floors.  On  the  land  areas  we  would  expect  to  find  them  originating 
at  those  points  where  there  were  some  forces  operating  to  favor  the 
displacement  of  the  beds  constituting  the  crust,  from  their  normal 
position,  for  at  such  points  the  contracting  force  would  most  easily 
produce  corrugations.  The  author  has  elsewhere  given  a  brief  notice 
of  a  view  of  the  origin  of  continents,  from  the  tendency  of  all  regions 
where  deposition  is  going  on,  viz.,  sea  bottoms  to  subside.*  This  view, 
if  correct,  will  warrant  us  in  believing  that  shore  lines  are  points 
where  fracture  and  dislocation  of  the  crust  are  likely  to  occur.  The 
distribution  of  volcanic  vents  of  the  present  day,  and  the  instructive 
fact  that  volcanic  outlets  of  former  geological  periods  ceased  to  be 
active  when  left  inland,  in  the  progress  of  geological  changes,  would 
of  themselves  indicate  a  peculiar  liability  to  rupture  of  the  superficial 
portions  of  the  crust  along  shore  lines.  Let  us  suppose  that  the 
recession  of  the  isogeothermal  lines  had  placed  the  superficial  portion 
of  the  crust  In  a  state  of  tension,  whieh  could  only  be  relieved  by  the 
formation  of  mountain  elevations,  and  that  the  laying  down  of  sedi- 
mentary materials  had,  at  the  same  time,  prepared  that  jiortion  of  the 
crust  beneath  the  ocean  floor  for  subsidence,  then  the  moment  this 
latter  action  is  effected,  it  is  likely  to  bring  about  fractures  along 
shore  lines,  attended  by  the  escape  of  gaseous  and  igneous  materials. 
This  dislocation  of  the  crust  would  be  attended  by  the  pushing  to- 
gether of  the  superficial  portions  from  either  side,  and  the  resulting 
elevations  might  be  comjilicated  by  the  intrusion  of  a  greater  or  less 
amount  of  igneous  matter. 

This  view  of  the  origin  of  mountain  chains  seems  to  be  i-econcU- 
able  with  some  of  the  most  prominent  featui*es  which  are  to  be  found  in 
their  structure  and  distribution.  Their  usual,  if  not  invariable,  origin 
along  shore  lines,  the  suddenness  of  their  formation,  the  variable 
amount  of  igneous  action  exhibited  in  their  masses,  are  explicable  on 
this  hypothesis.  On  the  other  hand,  it  is  not  to  be  denied  that  some 
considerable  objections  can  be  urged  against  it.     In  the  first  place, 

*  See  these  Proceedings,  Vol.  x.  page  207. 
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ill  order  that  any  considerable  elevation  be  formed  by  this  action,  It 
■would  be  necessary  to  have  the  upper  and  lower  beds  slide  one  upon 
another,  to  a  certain  extent ;  but  it  is  to  be  borne  in  mind  that  the 
power  we  are  hypothecating  is  practically  illimitable,  since  it  would, 
by  the  supposition,  continue  to  accumulate  until  the  force  became 
sufficiently  great  to  overcome  resistance.  The  sliding  of  beds  upon 
each  other  under  the  influence  of  great  lateral  pressure  from  the  con- 
traction of  the  lower  portions  of  the  crust,  has  fewer  objections  to  be 
urged  against  it,  than  the  view  which  assigns  the  origin  of  mountain 
chains  to  the  passage  of  great  waves  of  translation  through  the  crust, 
and  their  fixation  by  the  intrusion  of  molten  matter. 

It  is  scarcely  necessary  for  the  author  to  state,  that  no  claim  what- 
ever is  meant  to  be  made  in  this  paper,  to  the  hypothesis  of  the  origin 
of  the  feat»res  of  corrugation  of  the  ci'ust  from  the  influence  of  con- 
traction from  loss  of  heat ;  one  of  the  oldest  and  most  generallv 
accepted  theories  of  the  science.  It  having  been  denied  by  verv 
high  authority  that  there  existed  any  cause  competent  to  produce 
lateral  thrust,  and  thus  to  originate  mountain  chains,  it  has  seemed 
desirable  to  direct  attention  to  the  fact  that  the  recession  of  the  isogeo- 
thermals  would  be  attended  by  such  lateral  strain. 

The  points  which  have  been  suggested  in  the  foregoing  considera- 
tions, may  be  briefly  summed  up  as  follows  : 

1.  That  the  most  probable  hypothesis  in  the  present  state  of  our 
knowledge  of  the  earth,  is,  that  It  consists  of  an  immense  solid 
nucleus,  a  hardened  outer  crust,  and  an  intermediate  region  of  com- 
paratively slight  depth,  in  an  imperfect  state  of  igneous  fusion. 

2.  That  the  continental  folds  are  probably  corrugations  of  the 
whole  thickness  of  the  crust> 

3.  That  mountain  chains  are  only  folds  of  the  outer  portion  of  the 
crust  caused  by  the  contraction  of  the  lower  regions  of  the  outer 
shell. 

4.  That  the  subsidence  of  ocean  floors  would,  by  producing  frac- 
tures and  dislocations  along  shore  lines,  tend  to  originate  mountain 
chains  along  sea  borders,  and  approximately  parallel  to  them. 


June  20,  1866. 

The  President  in  the  chair.    Twenty-seven  members  present. 

Before  proceeding  to  the  ordinary  business  of  the  meeting", 
the  President  stated  that  the  Society  had  recently  lost  two 
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of  its  mcmlx'Ts  l)y  ("Icath,  Prof.  ITcni-y  D.  Rot^^crs  of  Glasgow, 
Scotland,  and  Mr.  William  Glen  of  Canilmdge,  and  made 
some  brief  remarks  on  their  scientific  services. 

■  Prof  IT.  James-Clark  stated  that  he  had  lately  been  en- 
o-ao-ed  upon  an  investigation  of  the  nature  of  Sponges,  and 
that  he  had  not  only  fully  confirmed  the  belief  of  some  pre- 
vious observers  that  they  vi^ere  truly  animals,  but  that  he  was 
now  able  also  to  say  that  their  exact  classificatory  relation- 
ship was  with  Infusoria  Flagellata,  and  not  with  Rhizo- 
2)oda,  as  Carter  and  others  have  claimed. 

He  showed  by  a  series  of  diagrams  that  they  are  intimately  and 
inseparably  linked  with  the  Infusoria  Flar/ellata,  such  as  Moiias,  An- 
thophysa,  Astasia  and  Anisonema,  and  more  particularly  allied  to 
certain  new  genera  which  he  characterised  and  named,  as  he  pro- 
ceeded to  intercalate  them  in  their  proper  j^ositions  among  the  genera 
just  mentioned.  The  genus  Monns  he  restricted  to  such  forms  as 
hare  a  normally  pedicellated,  contractile  body,  furnished  with  a  more 
or  less  elongate  or  conical,  prehensile  lip,  and  a  closely  juxtaposed, 
arcuate  flar/ellum,  with  a  highly  distensible  mouth  lying  between 
them.  The  contractile  vesicle  is  a  globular  organ  which  pulsates  with 
varvino-  rapidity  according  to  the  species  to  which  It  belongs,  but 
always  with  a  very  abrupt  systole. 

Bicosceca,  nov.  gen.,  might  be  designated.  In  general  terras,  as  a 
Monas  attached  to  the  bottom  of  a  usually  pedicellated  calyx  by  a 
highly  muscular,  spasmodically  retractile  cord.  Its  lip  and  arcuate 
flaoellum  are  attached  to  opposite  edges  of  the  front,  and  the  mouth 
hes  intermediate.  The  contractile  vesicle  Is  single  or  double,  and 
situated  at  various  parts  of  the  body,  according  to  the  species.  One 
marine  and  one  fresh-water  species. 

Codonoeca,  nov.  gen.,  unlike  Dinohrynn,  has  no  lip,  nor  eye-spot,  but 
possesses  a  strictly  terminal  flagellum  like  Peranema  Duj.,  and  a  flex- 
ible contractile  body,  which  is  seated  loosely  in  a  calyx.  Tke  con- 
tractile vesicles  are  two  in  number,  and  lie  —  at  least  In  the  only 
species  observed  —  on  opposite  sides  of  the  middle  of  the  body. 

Codosiga,  nov.  gen.,  has  a  contractile,  pedicellated  body ;  a  centrally 
terminal,  arcuate  flagellum;  a  highly  flexible  and  contractile,  hollow, 
membranous  cylinder,  or  collar,  which  projects  from  the  front,  and  en- 
compasses the  area  about  the  mouth  and  base  of  the  flagellum ;  two, 
or  perhaps  three,  slowly  pulsating,  contractile  vesicles,  usually  lying 
on  opposite  sides  of  the  body,  and  not   far  from  the  posterior  end. 
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Lives  in  colonies  of  from  two  to  several,  the  bodies  attached  to  the 
forked  terminations  of  a  single  stem. 

Salpin<j(£ca,  nov.  gen.,  is  in  general  terms,  a  stemless  Codosiga, 
seated  loosely  in  a  variously  shaped  calyx ;  the  former  bearing  a  sim- 
ilar relation  to  the  latter  that  Cothurnia  does  to  Epistylis.  Three 
species  to  be  described  in  a  forthcoming  memoir. 

Leucosolenia  botnjoides  Bowerbank.  This  species  of  sponge  formed 
the  principal  object  of  investigation  in  the  group  to  which  it  belongs, 
and  drawing  an  inference  from  it  the  conclusion  was  reached  that  all 
the  true  ciliated  sponges  are  flagellate  Protozoa.  In  the  present  in- 
stance the  ^'■monociliated  sponge-cells"  as  they  are  called  by  Carter,  are 
so  closely  allied  to  Codosiga,  in  every  point  of  structure,  that  one 
might  rightly  designate  the  Leucosolenia  as  a  horde  of  the  stemless 
monads  of  Codosiga  closely  packed  together,  with  their  posterior  ends 
imbedded  in  a  gelatiniform,  spiculiferous  mass.  Each  monad  pos- 
sesses a  very  long  flagellum,  which  arises  from  the  centre  of  the  broad 
frontal  area  that  is  enclosed  by  the  low,  cylindrical,  extremely  deli- 
cate membranous  collar,  and  is  endowed  with  two  distinct,  but  jux- 
taposed contractile  vesicles. 

Anthophjsa  Bory,  has  a  prehensile  lip,  like  Monas ;  two  flagella,  of 
which  one  is  long,  stout  and  arcuate,  and  the  other — attached  close 
to  the  base  of  the  first — very  short  and  delicate ;  a  mouth  opening 
between  the  lip  and  the  flagella ;  and  a  contractile  vesicle  lying  (in 
A.  Mailer i  Bory)  at  the  middle  of  the  body. 

Mr.  W.  T.  Brigham  gave  some  account  of  recent  investi- 
gations on  the  volcanoes  of  the  Hawaiian  Islands,  exhibiting 
and  presenting  a  very  extensive  series  of  hivas  gathered 
from  the  different  flows,  especially  of  the  successive  erup- 
tions of  the  volcano  Kilauea,  which  were  found  to  vary 
greatly,  both  in  their  physical  and  chemical  characters.  He 
showed  stalagmites  formed  in  a  cave  heated  by  steam,  where 
the  lava  had  dissolved  on  the  roof  of  the  cave,  forming  long 
pendants. 

The  following  paper  was  read :  — 

Description  of  Salpa  Cabotti  Desor.    By  Alex.  Agassiz. 

The  Salpa  here  described  is  quite  common  south  of  Cape  Cod  in 
Vineyard  Sound,  Buzzard's  Bay,  and  Long  Island  Sound.  I  suppose 
it  to  be  the  species  named  by  Desor,  Salpa  Cabotti,  mentioned  in  the 
third  volume  of  the  Proceedings  of  the  Boston  Society  of  Natural 
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History.  As  he  has  given  no  description,  either  of  the  chain  or  soli- 
tary form,  it  may  not  be  out  of  place  to  describe  our  species,  and 
point  out  its  relations  to  other  known  species.  The  chains  and  soli- 
tary individuals  make  their  appearance  during  the  end  of  Juiy,  and 
have  been  found  from  that  time  till  the  end  of  October.  The  chains 
move  along  with  the  current,  seemingly  quite  helpless,  though  the 
upper  extremity  is  sometimes  deflected  somewhat  abruptly  by  at- 
tempts to  escape  capture.  The  solitary  individuals,  on  the  contrary^ 
are  exceedingly  active,  swimming  about  vigorously,  generally  with  the 
anterior  extremity  uppermost ;  expelling  (through  the  posterior  ex- 
tremity) by  quick  and  powerful  jerks  the  water  which  propels  them 
by  its  reaction.  Their  motions  are  very  similar  to  those  of  Trachynema 
(^Circe)  ;  they  can  readily  change  the  direction  of  their  movements, 
and  regulate  them  by  their  powerful  transverse  muscular  bands,  though 
they  lack  in  their  motions  the  ease  and  grace  of  Jelly  Fishes. 

In  describing  this  Salpa,  the  side  on  which  the  heart  is  placed  has 
been  called  the  dorsal ;  the  opposite,  on  which  the  nervous  ganglion  is 
found,  the  ventral,  while  the  anterior  and  posterior  extremity  corres- 
pond to  the  openings  through  which  the  water  is  introduced  into  the 
body,  and  expelled  from  it,  thus  homologizing  the  Salpa  completely 
■with  the  fixed  Ascidians  to  which  they  are  so  closely  related.  The  proles 
solitaria  of  the  Salpa  Cabotti  Des.  (figs.  1-3)  resembles  that  of  the 
Salpa  spinosa  Ott.,  figured  by  Sars  in  his  Fauna  LIttoralis,  but  differs 
from  it  materially,  as  the  subsequent  observations  will  show.  The  body 
is  transparent,  almost  colorless,  perfectly  smooth,  with  the  slightest  pos- 
sible tinge  of  pink,  increasing  in  intensity  towards  the  posterior  ex- 
tremity ;  the  nucleus  is  of  a  deep  chesnut  color.  The  general  outline 
of  the  body  when  seen  from  the  dorsal  (fig.  1),  or  from  the  ventral 
side  (fig.  2),  is  barrel-shaped,  with  a  uniform  curvature  at  both  ends. 
The  posterior  extremity  terminating  in  two  long  conical  processes 
(p.p.)  with  a  coecum  of  the  respiratory  cavity  (c.c.)  at  the  base 
(fig.  1).  When  seen  in  profile  (fig.  3),  it  is  truncated  abruptly  at  the 
two  ends,  from  the  ventral  to  the  dorsal  side  ;  the  extremities  are 
slightly  convex  ;  the  posterior  truncating  plane  Is  more  inclined  than 
the  anterior,  and  as  the  dorsal  side  is  at  the  same  time  somewhat 
convex,  this  gives  the  anterior  end  a  slightly  pointed  appearance. 
Besides  the  two  large  posterior  conical  processes,  there  are  two  sharp 
lateral  ones,  quite  small  (^.  p.),  and  seen  only  from  the  ventral  side 
(fig.  2)  on  each  side  of  the  termination  of  the  respiratory  cavity,  and 
two  other  short  processes  (o.p.)  situated  on  the  median  line  (fig.  2) 
at  the  posterior  extremity  of  the  body,  placed  one  above  the  other 
(figs.  1  and  3),  the  larger  process  Is  situated  nearest  the  posterior 
opening.  These  processes,  like  the  surface  of  the  body,  are  quite 
smooth.    There  are  six  muscular  bands  entirely  encircling  the  body ; 
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the  second,  third  and  fourth,  (beginning  at  the  anterior  extremity), 
unite  on  the  ventral  side,  while  on  the  dorsal  side  the  muscular  bands 
are  nearly  equidistant.  (See  fig.  1).  The  anterior  opening  for  the 
admission  of  water  is  by  far  the  largest  of  the  two  openings  of  the 
respiratory  cavity  ;  it  occupies  the  whole  width  of  the  body  (figs.  1- 
2),  while  the  posterior  one,  through  which  the  water  is  expelled  is 
much  narrower,  and  placed  at  a  short  distance  from  the  posterior  ex- 
tremity, at  the  base  of  the  truncating  plane,  on  the  ventral  side,  the 
anterior  opening  (a.)  being  nearer  the  dorsal  side.  The  lips  which 
close  these  openings  are  quite  prominent,  and  can  be  thrown  out 
considerably  beyond  the  general  outline,  either  when  drawing  in 
water,  or  forcing  it  out ;  the  lips  of  the  anterior  aperture  open  dor- 
sally,  those  of  the  other  end  open  in  the  opposite  direction  (b.)  when 
in  action.  (Fig.  3). 

The  external  and  internal  tunics  are  well  defined ;  hollowed  out 
from  this  internal  tunic  arise  the  circulating  veins ;  the  larger  ones 
are  especially  apparent  at  the  point  where  the  muscular  bands  are  im- 
bedded in  this  tunic.  The  gill  (g.)  runs  nearly  parallel  with  the  ventral 
surface,  in  the  shape  of  a  thick,  hollow  column,  wider  at  the  posterior 
extremity ;  it  communicates  dorsally  and  ventrally  with  the  circulat- 
ing system,  and  is  strongly  ribbed  on  the  back  and  sides  with  bands  of 
cilia.  At  the  anterior  end  of  this  gill  is  placed  the  languet  (^.),  a  long 
grooved  conical  process  slightly  5-shaped,  extending  to  the  dorsal  side 
of  the  respiratory  cavity,  and  hanging  freely  within  it,  attached  by  a 
broad  base  to  the  ventral  side  of  the  cavity ;  the  base  of  attachment 
is  formed  by  a  widening  of  the  foot  of  the  languet,  where  we  find  the 
ciliated  fossa  (c./.)  The  large  triangular  area  (figs.  1  and  2)  within 
which  the  languet  is  placed,  extends  from  the  anterior  end  of  the  gill, 
and  the  vibratile  cord  (c.  b.)  which  defines  this  vibratile  cavity,  as 
the  area  is  called,  encircles  completely  the  anterior  extremity  of  the 
respiratory  system,  and  occupies  about  one  quarter  of  the  length  of 
the  body.  At  the  angle  made  by  the  vibratile  band,  forming  the  edge 
of  this  cavity,  where  the  cord  takes  a  dorsal  direction,  is  placed  the 
nervous  ganglion  (n.  g.),  immediately  behind  the  base  of  the  lano-uet ; 
the  ganglion  is  quite  prominent,  and  sends  numerous  branches  to  the 
walls  of  the  body.  A  large  vesicle  attached  to  the  ganglion  contains 
three  irregularly  shaped  calcareous  bodies,  with  deep  black  pitrment 
spots  on  the  exterior  side,  making  the  nucleus  a  most  prominent  object 
at  the  bottom  of  the  ciliated  cavity.  The  endostyle  (e.)  occupies 
nearly  two-thirds  of  the  length  of  the  body.  The  heart  (A.)  is  very 
prominent ;  it  is  placed  slightly  to  one  side  of  the  median  line,  above 
the  nucleus. 

Surrounding  the  nucleus  (n.)  is  found  a  chain  of  diminutive  Salpae, 
(ch.)  extending  in  a  circle  &om  the  right  side  of  the  nucleus  on  the  up- 
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per  side  to  the  opposite  side,  then  running  under  it,  and  coming  out  on 
the  opposite  side  again,  and  stretcliing  towards  tiie  median  line.  The 
young  Salpje  are  all  attached  by  the  posterior  extremity,  exactly  as  we 
find  colonies  of  fixed  Ascidians  and  Bryozoans,  to  a  tube,  (g.  t.)  which 
is  a  simple  diverticulum  of  the  circulatory  system,  and  freely  communi- 
cating with  the  gemmilerous  tube  as  it  is  called.  The  young  Salpa?  are 
not  uniformly  developed  in  proportion  to  their  distance  from  the  base 
of  the  tube.  Sections  of  the  tube  are  equally  advanced,  and  we 
find  generally  three  such  portions  unequally  developed,  as  has  been 
noticed  by  Sars,  Krohn,  Huxley  and  others.  The  base  of  the  gem- 
miferous tube  is  simply  slightly  corrugated,  next  comes  a  section  in 
which  we  find  two  rows  of  slight  elevations,  and  finally  the  most 
advanced  part  of  the  chain  where  the  rudimentary  Salpas  are  more 
or  less  advanced,  and  resemble  in  every  respect,  long  before  it  be- 
comes detached,  the  chains  which  are  found  floating  about.  These 
sections  are  thus  liberated  in  turn,  new  ones  continually  forming 
at  the  base  of  the  gemmiferous  tubes  during  the  budding  season. 
The  part  of  the  chain  which  is  the  most  advanced  occupies,  however, 
so  much  of  the  tube  that  the  other  sections  are  scarcely  noticed.  These 
chains  escape  through  an  opening  formed  at  the  proper  time  through 
the  tunic,  near  the  nucleus,  on  the  ventral  side,  which  shows  after- 
wards no  trace  of  the  passage  of  the  small  chain.  When  the  solitary 
SalpjE  are  kept  in  confinement  for  any  length  of  time,  nothing  is  more 
common  than  to  find  floating  about  diminutive  Salpse  chains,  nearly 
identical  in  every  respect,  except  size,  with  the  larger  chains  found  at 
the  same  time  in  the  sea.  These  small  chains  usually  consist  of  from 
twenty  to  twenty-eight  pairs ;  they  increase  rapidly  in  size,  as  we  find 
them  of  all  sizes  during  every  month  in  which  Salpse  have  been 
noticed,  from  the  chains  just  escaped  to  the  largest,  which  have 
already  lost  their  solitary  embryo.  The  mouth  is  placed  beneath  the 
heart,  at  the  upper  extremity  of  the  posterior  part  of  the  gill ;  it 
opens  into  a  kind  of  oesophagus,  and  the  winding  course  of  the 
dif^estive  cavity  can  readily  be  followed  in  specimens  which  have 
lost  the  chain  of  Salpse ;  the  anus  opens  close  behind  the  mouth  in 
the  respiratory  cavity.  The  pyriform  tubes  first  noticed  by  Huxley, 
are  readily  seen  in  the  solitary  specimens,  though  they  are  more 
plainly  observed,  as  well  as  the  eleoblast,  in  the  aggregate  form,  just 
after  their  escape  from  the  solitary  Salpae. 

The  principal  difierence  between  the  solitary  and  aggregate  forms 
is  one  of  outline,  and  in  the  proportion  of  the  different  organs,  which 
are  essentially  the  same,  except  the  organs  of  reproduction.  The 
individuals  of  the  chains  are  all  alike  on  one  side,  that  is,  we  find  the 
endostyle  either  slightly  to  the  right  or  to  the  left  of  the  median  hne, 
according  as  the  individuals  are  on  the  right  or  left  row  of  the  chain. 
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When  seen  from  above  or  below,  the  aggregate  form  has  not  the 
regular  barrel  shape  so  characteristic  of  the  solitary  Salpa  ;  it  is  more 
spindle-shaped  with  two  somewhat  ill-defined  conical  projections  at 
the  posterior  extremity,  into  one  of  which  the  nucleus  projects,  and 
into  the  other  a  spur  of  the  posterior  cavity  coming  close  to  the 
surface,  one  of  the  eight  spurs  by  which  the  respiratory  cavities  of 
adjoining  individuals  are  connected.  Each  individual  is  in  direct 
communication  with  no  less  than  three  adjoining  ones,  as  will  be  seen 
hereafter.  When  seen  in  profile,  (fig.  4),  the  outline  is  ellipsoidal; 
the  two  principal  openings  are  placed  at  a  distance  from  the  extremi- 
ties, the  anterior  spur  of  the  tunic  extending  beyond  the  opening, 
thus  bringing  both  their  openings  rather  more  to  the  ventral  side,  and 
not  strictly  along  the  continuation  of  the  axis,  but  on  each  side  of  it. 
There  are  only  five  muscular  bands,  one  at  the  posterior  extremity, 
three  others  uniting  on  the  ventral  surface,  somewhat  behind  the 
anterior  part  of  the  gill,  and  another  ill-defined  one  at  the  anterior 
extremity.  The  nucleus  (/i.)  is  much  larger  in  proportion  to  the  body 
than  in  the  soHtary  form ;  the  endostyle  (e.)  occupies  but  a  little  more 
than  a  third  of  the  cavity.  The  gill,  when  seen  in  profile,  runs  some- 
what obliquely  towards  the  anterior  extremity,  where  it  is  nearest  the 
ventral  surface.  There  is  no  perceptible  difierence  in  the  size  of  the 
anterior  and  posterior  openings  of  the  respiratory  cavity.  The  vibra- 
tile  cavity  and  the  nervous  ganglion  do  not  differ  in  structure  from 
those  of  the  solitary  form  ;  the  languet  is  perhaps  somewhat  broader  and 
more  powerful.  In  the  chains  I  have  had  the  opportunity  to  examine, 
I  found  either  that  the  solitary  foetus  had  already  been  expelled,  or 
was  only  slightly  developed,  so  that  I  can  only  say  that  its  position 
corresponds  with  what  has  been  described  by  Sars,  Krohn,  Vogt  and 
others,  the  testes,  as  is  well  known,  being  greatly  developed  in  the 
individuals  which  had  already  lost  their  solitary  foetus.  What  is 
worthy  of  special  notice  in  the  aggregate  form  is  the  great  thickness 
of  the  tunic  ;  this  would  make  the  connection  between  the  individu- 
als of  a  chain  simply  a  mechanical  one,  were  it  not  for  the  spurs  from 
the  respiratory  cavity  (s.  c.)  which  project  through  the  thickness  and 
connect  with  similar  spurs  in  adjoining  individuals.  The  spurs  disap- 
pear invariably  after  the  individuals  of  a  chain  have  become  sepa- 
rated for  any  length  of  time,  and  they  are  incapable  of  reuniting 
again  as  has  erroneously  been  asserted.  When  thus  freed,  the  aggre- 
gate form  is  perfectly  helpless,  the  great  thickness  of  the  tunic  pre- 
venting it  from  regulating  its  motion ;  while,  when  connected  as  a 
chain,  their  capacity  to  guide  the  chain  in  any  particular  direction  is 
much  greater. 

Sars  has  described  exceedingly  well  the  mode  of  aggregation  of  the 
chain  of  Salpa  runcinnata ;  the  chains,  however,  were  quite  far  ad- 
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vanced,  and  he  found  it  impossible  to  trace  distinctly  their  mode  of 
junction.  Soon  after  the  chain  escapes  from  the  solitary  form,  while 
still  quite  small,  so  that  four  or  five  individuals  can  be  brought  under 
the  focus  at  once,  their  peculiar  arrangement  is  readily  understood. 
The  chain  (fig.  5)  consists  of  two  rows  of  individuals  placed  slightly 
obliquely  to  the  axis  of  the  chain,  in  addition  to  the  natural  obliquity 
of  the  individuals  on  the  right  and  left  sides.  The  ventral  side  is 
always  turned  outside,  and  the  individuals  are  placed  therefore  back 
to  back  at  an  angle  measured  by  the  obliquity  of  the  endostyles,  which 
is  quite  considerable.  Besides  this  oblique  arrangement  of  the  ven- 
tral and  dorsal  sides,  the  anterior  and  posterior  extremities  are  not  on 
the  same  level ;  the  anterior  extremity  is  tilted  up  so  that  all  the  an- 
terior openings  are  brought  to  the  upper  side  of  the  chain  when  it  is 
floating,  and  the  posterior  openings  close  to  the  edge  on  the  lower  side ; 
the  anterior  opening  is  placed  at  a  short  distance  from  the  edge  of 
the  chain,  thus  bringing,  by  this  arrangement,  the  anterior  and  poste- 
rior openings  on  different  sides  of  the  chain.  Adjoining  individuals 
are  connected  by  the  two  large  dorsal  spurs  of  the  anterior  extremity 
of  the  respiratory  cavity.  The  next  pair  of  individuals  lap  over  the 
first  pair  of  the  chain  very  considerably,  so  far  that  the  nucleus  of 
the  first  pair  is  just  below  the  nervous  ganglion  of  the  second  pair. 
The  rio^ht  individual  of  the  anterior  pair  is  connected  with  the  indi- 
vidual immediately  behind  it  by  the  small  spur  of  the  respiratory 
cavity  placed  above  the  heart,  and  the  large  spur  behind  the  nucleus, 
while  it  (the  right  hand  individual  of  the  second  pair)  connects  with 
its  adjoining  fellow  in  the  same  way  as  in  the  anterior  pair,  and 
with  the  left  anterior  one  by  means  of  the  two  small  dorsal  spurs  of 
the  latter,  and  so  on,  for  each  succeeding  pair,  so  that  every  individu- 
ual  of  the  chain  is  always  connected  by  spurs  to  the  three  immedi- 
ately surrounding  it,  in  front,  on  the  side  and  behind. 

As  far  as  I  have  noticed,  the  chains  remain  connected  till  they  are 
full  grown,  although  the  breaking  up  of  the  chain  from  any  cause 
does  not  prevent  the  components  from  living  for  a  short  time,  yet 
the  chain,  as  a  whole,  is  by  far  more  active  than  the  separate  compo- 
nents when  free.  The  largest  chains  I  have  seen  are  somewhat  over 
a  foot  in  length ;  in  these  the  individuals  measured  about  five-eighths 
of  an  inch  in  length.  This  is  much  smaller  than  the  solitary  forms, 
which  attain  a  length  of  an  inch.  Sars  and  Krohn  were  the  first  to 
repeat  the  observations  of  Chamisso  concerning  the  connection  of  the 
solitary  and  aggregate  forms,  and  they  have  clearly  shown  that  the  sol- 
itary form  is  asexual,  always  producing  by  budding  a  chain  of  Salps 
which  are  the  sexual  forms,  and  bring  forth  but  a  single  embryo 
developed  from  an  egg,  giving  rise  to  the  solitary  form.  Huxley, 
Leuckart,  and  Vogt,  have   also  since  shown  the  entire  accuracy 
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of  the  observations  of  Chamisso,  and  have  greatly  increased  our 
knowledge  of  the  organization  and  development  of  these  animals.  The 
observations  I  have  made  concerning  the  early  development  of  the 
chain  and  the  solitary  embryo,  are  too  fragmentary  for  publication, 
and  I  am  induced  to  give  this  description  of  our  Salpa  in  hopes  of 
calling  attention  to  its  existence  on  our  coasts,  and  inducing  those 
who  are  more  favorably  situated  than  I  am  to  develope  further  this 
interesting  subject.  I  would  also  add  that  this  Salpa  is  not  the  only 
free  Tunicate  frequenting  our  coasts ;  two  species  of  Appendicularia 
are  extremely  common,  which  have  thus  far  escaped  the  attention 
of  zoologists ;  they  are  closely  aUied  to  A.  furcata  and  A.  longicauda  ; 
they  both  occur  in  Massachusetts  Bay  and  Long  Island  Sound,  while 
the  Salpa  Cabotti  has  not  as  yet  been  found  further  north  than 
Nantucket. 

EXPLANATION  01"  FIGUKKS  AND  LETTEBINa. 

a.  Anterior  opening. 

b.  Posterior  opening. 
e.    Endostyle. 

n.  g.    Nervous  ganglion. 
c.f.    Ciliated  fossa. 

c.  b.    Ciliated  band. 

ch.    Small  Salpa  chain  within  solitary  form. 

g.    Gill. 

I.    Languet. 

h.    Heart. 

n.    Nucleus. 

g.  t.    Gemmiferous  tube. 

m.  b.    Muscular  bands. 

c.  c.     Coecum  of  respiratory  cavity. 

s.  c.    Connecting  spurs  of  respiratory  cavity. 

m.    Mouth. 

0.  p.    Odd  terminal  processes  on  median  line. 

1.  p.    Lateral  processes  of  ventral  side. 

p.  p.    Pair  of  terminal  processes  of  posterior  extremity. 
Fig.  1.    Solitary  form,  from  the  dorsal  side. 
Fig.  2.    Solitary  form,  seen  from  the  ventral  side. 
Fig.  3.    Solitary  form,  seen  in  profile. 
Fig.  4.    Three  quarter-view  of  the  aggregate  form. 

Fig.  5.    Part  of  chain  of  Salpa  Cabotti  to  show  the  arrangement  and  connec- 
tion of  the  components. 

Dr.  A.  A.  Gould  remarked  on  the  habits  of  the  Teredo,  or 
ship  worm,  which  he  had  found  about  our  ship-yards  and  in 
buoys  and  lobster  nets  in  the  harbor.  He  had  discovered 
several  species  belonging  to  two  genera,  and  pointed  out 
their  generic  and  specific  differences,  illustrating  his  remarks 
by  drawings ;  he  hoped  at  some  future  time  to  present  for 
publication  detailed  statements  of  their  structure. 
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The  following  letters,  which  had  been  received  since  the 
previous  announcement,  were  read: — 

From  the  Academic  Royale  des  Sciences  h  Amsterdam,  October 
8th,  1864;  K.  Ilof-  und  Staats-Bibliothek,  Miinchen,  September 
15th,  1865  ;  Zoologisch-Mineralogischer  Verein,  Regensburg,  Novem- 
ber 30th,  1865;  Utrecht  Society  of  Arts  and  Sciences,  September 
29th,  1865;  Naturforschender  Verein  in  Briinn,  September  1st,  1865  ; 
Lyceum  of  Natural  History,  New  York,  March  5th,  1866  ;  and  the 
Museum  of  Comparative  Zoology  at  Harvard  College,  February  26th, 
1866,  acknowledging  the  receipt  of  the  Society's  publications.  From 
the  K.  Bayerische  Akademie  der  Wissenschaften,  Miinchen,  Novem- 
ber 20th,  1865  ;  Naturtbrschende  Gesellschaft,  Freiburg,  October  24th, 
1865;  Naturhistorischer  Verein  in  Augsburg,  October  14th,  1865;  St. 
Gallische  naturwissenschaftliche  Gesellschaft,  October,  1865  ;  Verein 
fiir  Naturkunde  im  Herzogthum  Nassau,  Wiesbaden,  October  10th, 
1865  ;  and  the  K.  Bayerische  botanische  Gesellschaft,  Regensburg, 
November  30th,  1865,  acknowledging  the  same  and  presenting  their 
own  publications.  From  the  Physikalisch-Medicinische  Gesellschaft 
in  Wurzburg,  November  1st,  1865,  the  same,  and  regretting  their  ina- 
bility to  supply  deficient  parts  of  their  publications.  From  the 
Utrecht  Society  of  Arts  and  Sciences,  October  1st,  1865  ;  Kongl. 
Svenska  Vetenskaps  Akademien  i  Stockholm,  November  17th,  1865; 
Academic  Royale  des  Sciences  a  Amsterdam,  June  26th,  1865 ; 
Academia  Lugduno-Batavae,  November  6th,  1865 ;  and  the  Acade- 
mic Royale  de  Belglcpie,  August  15th,  1865,  presenting  their  various 
publications.  From  the  Naturforschender  Verein  in  Briinn,  Septem- 
ber 1st,  1865;  the  same,  July  1st,  1864,  presenting  their  publications 
and  desiring  an  exchange.  From  the  Societe  HoUandaise  des  Sci- 
ences a  Harlem,  January  30th,  1866,  agreeing  to  an  exchange  of  pub- 
lications, and  asking  for  a  full  set  of  the  Society's  publications.  From 
the  Prtefectus  Bibliothecae  Uuiversitatis  Lugduuo-Batavse,  September 
28th,  1865,  acknowledging  the  receipt  of  the  Society's  publications, 
and  asking  for  deficient  volumes.  From  James  C.  Parkinson,  M.  D., 
Burlino-ton,  N.  J.,  February  26th,  1866,  ofiering  for  sale  a  collection 
of  shells;  and  from  H.  Behr,  M.  D.,  San  Francisco,  January  26th, 
1866,  acknowledging  his  election  as  a  Corresponding  Member. 

Dr.  J.  "Wyman  gave  an  account  of  the  dissection  of  a 
young  domestic  pigeon,  which  was  taken  from  the  nest  and 
was  still  covered  with  down. 

The  crop  was  found  very  largely  distended  with  "  canker  worms," 
(larvEB  of  Anisopteryx  pometaria).      These  weighed  33  grammes,  the 
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whole  weight  of  the  body  being  110  grammes,  after  the  crop  was 
emptied.  Twenty  "  canker  worms  "  were  found  to  weigh  1  gramme, 
which  would  give  660  as  the  number  contained  in  the  crop  at  one 
time,  a  mass  nearly  equal  to  one  third  of  the  weight  of  the  young 
bird.  The  contents  of  the  crop  had  an  intensely  acid  smell,  like  that 
of  a  stomach  in  which  digestion  is  going  on,  and  many  of  the  worms 
appeared  to  be  nearly  digested,  their  empty  skins  alone  being  left. 
The  gizzard  contained  only  a  few  empty  skins,  some  husks  of  oats, 
and  some  stones,  which  last  the  bird  must  have  received  from  its  par- 
ent with  the  food,  as  it  was  wholly  out  of  the  reach  of  them  from  any 
other  source. 

It  would  appear  from  the  above  facts,  1st,  that  the  pigeons  are  very 
large  consumers  of  the  pests  mentioned  above,  and  2d,  that  the  crop 
is  probably  the  place  where  they  are  digested.  If  this  last  supposi- 
tion should  prove  true,  the  gastric  juice  must  pass  upwards  from  the 
proventriculus  to  reach  the  crop. 

Dr.  J.  Burastell  of  Newton,  and  Mr.  C.  P.  Dillaway  of 
Roxbiuy,  were  elected  Resident  Members. 


Special  Meeting,  September  17,  1866. 

The  President  in  the  chair.    Fomteen  members  present. 

The  President  announced  in  a  few  appropriate  remarks  the 
sudden  loss  which  the  Society  had  recently  sustained  in  the 
death  of  one  of  its  founders  and  Vice  Presidents,  Dr.  Augus- 
tus A.  Gould. 

Mr.  C.  K.  Dillaway  moved  that  a  committee  of  three,  con- 
sisting of  the  President  as  chairman  and  two  other  members 
selected  by  him,  be  appointed  to  report  a  suitable  address 
to  be  laid  before  tlie  Society  at  a  subsequent  meeting; 
being  seconded  by  Di*.  J.  C.  White,  it  was  unanimously 
voted,  and  Messrs.  T.  T.  Bouve  and  S.  H.  Scudder  were  sub- 
sequently selected. 

Dr.  J.  C.  White  moved,  and  it  was  unanimously  voted, 
that  the  Society  attend  the  funeral  of  its  lamented  Vice 
President. 
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On  motion  of  Dr.  II,  W.  Williams  it  was  voted  that  four 
members  of  the  Society,  of  which  the  President  should  be 
one,  be  nominated  Ijy  the  President  to  act  as  pall-bearers  in 
connection  with  those  appointed  by  the  Suffolk  District 
Medical  Society.  The  President  selected  Dr.  C.  T.  Jackson, 
and  Messrs.  Geo.  B.  Emerson  and  C.  K.  Dillaway. 


September  19,  1866. 

The  President  in  the  chair.   Fifty-four  members  present. 

On  behalf  of  a  committee  appointed  at  the  previous 
special  meeting,  the  President  read  the  following  notice : 

Dr.  Augustus  Addison  Gould,  for  many  years  one  of  the 
Vice  Presidents  of  this  Society,  died  at  his  house  on  the 
morning  of  the  15th  day  of  September.  By  this  sad  and 
sudden  event,  the  Society  loses  one  of  its  most  honored  and 
respected  associates,  and  science  a  disinterested  and  truthful 
worker.  From  the  beginning  of  our  existence  to  the  day  on 
which  he  died,  his  hand  was  never  weary  in  our  service. 
Through  many  years  we  have  leaned  upon  his  wise  counsel ; 
his  thought  and  labor  more  than  those  of  any  other  have 
helped  us  in  our  progress,  and  it  is  to  his  name  and  fame,  at 
home  and  abroad,  that  we  are  very  largely  indebted  for  what 
we  most  prize  in  our  own.  It  is  not  we  alone  that  suffer  from 
his  death.  His  interests  were  broad  and  catholic,  and  em- 
braced whatever  was  good  and  excellent,  and  his  helping 
hand  was  not  withheld  whenever  sought,  whether  in  behalf 
of  the  interests  of  science,  education  or  humanity.  The 
loss  to  these  will  be  truly  gi'eat.  For  all  his  disinterested- 
ness, he  was  not  without  his  reward.  The  profession  of 
which  he  was  so  distinguished  an  ornament  gladly  bestowed 
upon  him  its  highest  gifts,  and  the  community  of  which  he 
Was  so  worthy  a  member,  gave  love  and  honor  for  his  many 
gi'aces  of  character,  and  for  his  walk  in  life,  so  fuU  of  Chris- 
tian excellence.    With  head  and  hand  still  busy,  and  with  a 
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heart  still  earnest  in  his  chosen  work,  and  still  warm  in  all 
his  relations  to  friends  and  kindred,  it  was  God's  will  that  he 
should  pass  away.  The  Society  would  express  its  gratitude 
for  the  example  of  his  life,  and  offer  its  deepest  sympathy  to 
those  to  whose  hearts  his  death  brings  so  much  sorrow. 

Dr.  Wyman  announced  that  the  Committee  would  present 
at  some  future  time  an  extended  notice  of  the  scientific 
labors  of  Dr.  Gould. 

Dr.  C.  T.  Jackson,  from  an  intimate  knowledge  of  Dr. 
Gould,  spoke  of  the  worth  of  his  character,  passed  in  review 
the  various  stages  of  his  scientific  career,  expressed  his  belief 
that  the  Society  had  lost  one  of  its  most  useful  members,  and 
science  one  of  her  most  eminent  followers,  and  moved  that 
the  address  be  accepted,  placed  upon  record,  and  a  copy  flir- 
nished  to  the  family  of  the  deceased,  which  was  unanimously 
voted. 

It  was  also  voted  that  a  copy  of  the  notice  of  the  Com- 
mittee be  furnished  to  the  press,  after  which  out  of  respect 
to  the  memory  of  our  lamented  friend  and  associate,  the 
Society  adjourned  without  the  transaction  of  business,  or 
the  hearing  of  scientific  papers. 


October  3,  1866. 

The  President  in  the  chair.    Thirty-nine  members  present. 

In  the  absence  of  the  Secretary,  Dr.  J.  C.  White  was  ap- 
pointed Secretary  jt)ro  tempore. 

The  following  paper  was  read  : 

Notes  ox  the  Position  and  Character  of  Some  Glaciax 
Beds  Containing  Fossils,  at  Gloucester,  Mass.  By  N.  S. 
Shaler. 

The  seaboard  of  New  England,  south  of  the  Merrimac  River,  af- 
fords but  few  localities  from  which  fossils  laid  down  in  the  Drift 
Period  can  be  obtained.  On  this  account  it  is  important  that  any 
beds  which  afford  materials  for  a  history  of  the  life  of  that  period 
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alon"'  our  shores  should  be  brouj^ht  to  the  attention  of  geologists,  in 
orclt!!-  that  a  full  t-xploration  of  their  contents  may  be  made.  In  the 
following  notes,  the  author  desires  to  direct  attention  to  a  point 
•within  easy  access  of  members  of  this  Society,  which  he  is  confident 
will,  if  properly  worked  over,  afford  a  great  deal  of  information  con- 
ceriiiii"-  the  distribution  of  life  during  the  first  stages  of  the  last  glacial 
period. 

The  beds  in  question  are  exposed  by  a  shore  section  in  the  town  of 
Gloucester,  Mass.,  at  a  point  about  three  hundred  yards  south  of  the 
Pavilion  Hotel,  and  between  that  building  and  a  small  earthwork 
battery  known  as  Stage  Fort.  The  greatest  height  of  the  cliff  face  is 
about  twenty-five  feet.  Throughout  nearly  the  whole  extent  of  the 
section,  which  is  about  two  hundred  yards  in  length,  the  base  of  the 
beds  is  hidden  beneath  the  drift  matter  which  covers  the  beach ;  at 
the  southern  extremity,  however,  adjacent  to  Stage  Fort,  the  syenite 
which  constitutes  the  mass  of  Cape  Ann,  rises  above  the  sea  level, 
and  shows  very  plainly  the  contact  of  the  base  of  the  drift  section 
with  the  bed  rock. 

Passino-  from  the  lowest  portion  of  the  section  towards  the  summit, 
we  find  first  a  close  grained,  much  indurated  sand,  with  no  distinct 
lines  of  bedding  but  splitting  horizontally  into  thin  layers.  The 
structure  of  the  material  is  such  that  it  can  hardly  be  described  as  a 
sandstone,  though  it  is  much  harder  than  ordinary  sands  which  have 
acquired  compactness  by  their  own  weight  without  the  influence  of 
other  metamorphic  action.  The  physical  condition  of  the  mass  is 
that  of  a  very  fine  sand  mixed  with  considerable  clay.  There  is  no 
general  admixture  of  pebbles,  but  occasionally  worn  fragments  of 
rock  of  a  different  character  from  any  recognized  in  the  superficial 
drift  of  the  vicinity,  are  found  scattered  through  the  fine  material. 
None  of  these  were  found  above  the  size  of  a  billiard  ball,  and  they 
are  so  infrequent  that  often  several  cubic  feet  of  the  material  may  be 
searched  through  without  finding  more  than  one  or  two  specimens. 
All  the  pebbles  examined  seemed  to  be  of  a  true  glacial  character, 
little,  if  at  all,  affected  by  shore  wearing.  This  character  of  material 
continues  to  a  point  about  ten  feet  above  high  water  mark,  where, 
without  any  change  in  the  general  structure,  some  thin  layers  of  a 
more  clayey  texture  than  the  main  mass  are  intercalated,  in  which, 
and  for  a  little  distance  above  and  below,  all  the  fossils  which  were 
found  were  imbedded.  Above  this  point  the  same  general  structure 
continued  to  a  height  at  the  most  elevated  point  of  about  eighteen 
feet  above  high  water  mark.  Capping  this  bed  with  a  tolerably  dis- 
tinct line  of  demarkation  is  a  mass  of  the  ordinary  semistratified  peb- 
ble drift,  such  as  is  found  all  over  this  section  below  the  level  of  one 
hundred  feet. 
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A  glance  at  the  whole  length  of  the  section  shows  the  interesting  fact 
that  the  upper  surface  of  the  lower,  or  fossil  bed,  is  exceedingly  irregu- 
lar, sinking  downward,  passing  out  of  the  exposed  section  towards  the 
northern  extremity  of  the  cliff.  At  other  points  in  the  section,  irreg- 
ularities of  surface,  such  as  could  hardly  originate  beneath  the  level  of 
the  sea,  are  found,  nor  does  it  seem  possible  that  they  are  to  be  attrib- 
uted to  land  slides,  or  other  confusing  agents. 

The  syenite  bed-rock,  which  is  bared  at  the  southern  end  of  the 
section,  exhibits  unquestionable  proof  of  ice-wearing,  being  thoroughly 
polished.  The  exposed  surface  being  small,  it  is  not  possible  to  de- 
cide whether  the  striation  is  uniform  in  direction,  and  thereby  to 
determine  whether  the  agent  which  effected  the  wearing  was  land- 
ice,  or  iceberg.  However  this  be,  there  is  no  doubt  that  the  whole 
extent  of  the  section  rests  on  a  true  ice-ground  surface. 

The  record  of  changes,  as  given  by  these  beds,  seems  to  admit  of 
but  one  interpretation.  The  fii-st  condition  there  recorded  is  that  of 
glaciation,  during  which  the  bed-rock  received  its  smoothing  ;  following 
this  came  a  period  of  comparative  repose,  during  which  the  deposi- 
tion of  the  fine  sediment  constituting  the  fossil  bed  began.  A  conclu- 
sion based  on  negative  evidence  is  always  dangerous,  but  from  the 
examination  which  has  been  made  it  would  seem  as  if  at  first  the  sea- 
floor  was  quite  barren  of  life,  and  that  many  feet  of  the  accumulation 
had  taken  place  before  the  life,  which  we  find  recorded  in  the  fossils 
there  found,  had  gained  a  footing  on  the  bottom.  After  the  accumu- 
lation of  the  fossil  bed,  there  must  have  been  an  elevation  of  the  sea 
bottom  sufficiently  extensive  to  bring  the  present  summit  of  this  bed 
above  the  water  level.  This  elevation  admitted  of  the  formation  of 
the  irregularities  of  surface  of  the  fossil  bed  from  weathering  actions. 
It  does  not  seem  likely  that  this  elevated  condition  could  have  been 
long  continued,  for  in  the  soft  state  of  the  material  constituting  the 
beds,  degradation  would  have  gone  on  very  rapidly,  and  a  compara- 
tively brief  period  would  have  caused  the  destruction  of  the  whole 
mass. 

The  next  stage  of  the  conditions  seems  to  have  been  brought  about 
by  the  subsidence  of  beds  for  the  second  time,  so  that  the  highest 
point  of  the  fossil  bed  must  have  been  many  feet  under  water.  It 
would  seem  from  the  section  that  this  subsidence  was  immediately  fol- 
lowed. If  not  attended,  by  the  deposition  of  the  ordinary  stratified 
drift  which  borders  the  New  England  coast.  For  if  any  considerable 
time  had  elapsed  between  the  depression  of  the  shore  and  the  laying 
down  of  the  boulder  drift,  it  is  likely  that  there  would  have  been 
some  fine  sediment  laid  down  upon  the  weather  worn  sm-face,  which 
is  manifestly  not  the  case. 

It  is  most  probable  that  the  subsidence  was  accompanied  by  the 
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deposition  of  the  boulder  drift,  and  that  the  subsidence  went  on  until 
the  beds  were  depressed  to  about  one  hundred  feet  below  the  present 
■water  line,  this  being  the  amount  of  sinking  indicated  by  the  upper 
level  of  the  stratified  drift  material  at  other  points  in  this  region. 

The  most  interesting  feature  in  the  evidence  afforded  by  these  beds 
is  the  fact  that  the  pliysical  conditions  during  that  time  denoted  by 
the  term  Drift  I'eriod,  were  far  from  uniform,  thereby  showing  that 
the  division  of  the  glacial  epoch  into  several  stages,  which  has  been 
pointed  out  by  Jameson  and  others,  from  the  evidence  found  in 
European  drift,  is  to  be  recognized  also  in  American  deposits  of  the 
same  period. 

About  one  hundred  specimens  were  procured ;  the  most  of  these 
were  well  preserved  fragments  ;  several  quite  perfect  specimens  were 
found,  and  there  is  no  doubt  that  careful  digging  will  furnish  individ- 
uals of  all  the  species  occurring  in  the  beds  in  a  satisfactory  state  for 
determination  of  the  species. 

The  author  has  hesitated  in  attempting  to  give  a  list  of  species 
from  his  imperfect  collection,  as  this  work  should  be  deferred  until 
ample  materials  have  been  accumulated.  The  following  brief  list  will 
give  some  idea  of  the  character  of  the  remains  imbedded  in  the  sec- 
tion examined. 

Leda.     Two  specimens. 

Modiola  discrepans  Say.     Several  specimens. 

Mya  truncata  Linn.?  "  " 

Mesodesma  arctata  ?    Very  doubtful. 

Nucula  sapotilla  ? 

Panopea  arcticn  Gould  ? 

Saxicava  distorla  Say. 

Five  or  six  specimens  of  Lamellibranchiata  not  identified. 

Crustacean  remains,  plentiful  but  very  fragmentary. 

Dr.  Charles  T.  Jackson  read  the  following 

Note  on  the   Occurrence  op   Gold  with  Cinnabar  in  the 
Secondary  or  Tertiary  Rocks.    By  William  P.  Blake. 

Since  noticing  in  a  general  way  the  association  of  gold  with  cinna- 
bar in  the  modern  strata  of  the  Coast  Mountains  of  this  State,*  I 
have  received  some  interesting  illustrative  specimens  from  Colusa  Co.f 
In  these,  native  gold  exists  in  visible  grains,  implanted  in  the  midst 

*  Notes  on  the  Geographical  Distribution  and  Geology  of  the  Precious  Metals, 
etc.  Transactions  of  the  California  State  Agricultural  Society,  for  the  years  1864 
and  1865.    p.  361. 

t  From  Mr.  Goldsworthy,  of  Colusa. 


1866.]  31  [Blake, 

of  cinnabar  in  a  gangue  of  calc  spar.  The  whole  forms  a  thin  seam 
or  vein  in  a  homogeneous  bluish  colored  sandstone,  somewhat  pyrit- 
iferous,  though  otherwise  but  slightly  altered  from  its  original  granular 
state.  Samples  of  pebbles  of  cinnabar  from  the  same  place,  obtained 
by  placer  washing,  contain  grains  of  gold.*  The  age  of  the  formation 
is  either  Cretaceous  or  Tertiary.  Fossils  of  the  genera  Terebratula 
and  Inoceramus  are  abundant  in  the  vicinity.  The  occurrence  of  gold 
with  the  quicksilver  ore  of  New  Almaden  has  been  noticed  by  Prof. 
Oxland,  who  discovered  it  in  the  refuse  of  the  furnaces ;  f  he  also 
notes  its  occurrence  with  the  cinnabars  of  Colusa  Co.  It  is  prob- 
able that  gold  will  be  found  at  most,  if  not  all,  of  the  quicksilver 
localities.  Some,  at  least,  of  the  cinnabar  veins  are  in  formations  as 
recent  as  the  Miocene  Tertiary.  Both  Mr.  Atwood  and  Prof  Silli- 
man  collected  Miocene  fossils  from  the  quicksilver-bearing  rocks  of 
San  Luis  Obispo.J 

San  Francisco,  Cal.,  May  9,  1866. 

Dr.  Jackson  exhibited  various  specimens  presented  by  Mr. 
H.  H.  Ronne ;  a  vegetable  tallow  from  Bengal,  called  "kac- 
kum  oil,"  used  by  the  natives  medicinally  for  colds,  and  also 
for  cooking,  giving  a  sour  taste —  the  source  of  it  is  un- 
known ;  an  indelible  ink  nut,  containing  between  the  shell 
and  seed  a  coloring  fluid  matter  of  very  insoluble  and  in- 
destructible character;  a  solution  from  this  nut  in  Benzole 
gives  a  brown  dye,  changing  to  black ;  it  seems  also  to  pos- 
sess poisonous  properties ;  mucilaginous  Chumalla  seeds  used 
in  glazing  India  silks,  and  also  for  medicinal  purposes  in 
affections  of  the  eye  ;  Ghantee  root  much  like  Munjeet,  yield- 
ing a  yellow  instead  of  a  red  dye,  and  also  Cashew  nuts,  the 
kernel  of  which  is  used  as  an  article  of  food,  and  also  as  an 
ingredient  in  chocolate.  They  are  imported  into  Bombay 
chiefly  from  Goa ;  the  kernel  is  extracted  by  placing  the  nut 
in  the  fire. 

Mr.  F.  W.  Putnam  read  an  extract  of  a  letter  from  the 
Rev.  A.  B.  Kendig  of  Davenport,  Iowa,  concerning  an  ice 
cave  in  Decorah  in  that  State,  in  which  the  ice  forms  in 
summer  and  disappears  in  winter. 

*  Similar  pebbles  are  mentioned  by  Prof.  Whitney  in  his  Report,  i.  p.  92. 

t  Trans.  Cal.  State  Ag.  Soc.    1864  and  1865.  p.  173.     Eeport  of  Prof.  B.  Oxland. 

t  Noticed  by  Mr.  Gabb,  Proc.  Acad.  Nat.  Sci.  Cal.    iii,  (2),  173. 
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Dr.  C.  T.  Jackson  said  that  similar  phenomena  had  been 
noticed  in  Russia,  and  alluded  also  to  the  well  in  Brandon, 
Vt.,  which  cxliibited  the  same  peculiarities. 

Dr.  Jackson  also  spoke  of  the  occurrence  of  veins  of  Dol- 
omite ill  tlie  Emery  mine  at  Chester,  in  this  State,  which 
contained  a  crystaUzed  saj^phire. 

Mr.  S.  H.  Scudder  was  elected  Custodian. 


October  17,  1866. 
The  President  in  the  chair.     Thirty-three  members  present. 
The  following  papers  were  read : — 

View  of  the  Lepidopterous   Fauna  op  Labrador.    By  A. 
S.  Packard,  Jr.,  M.D. 

This  preliminary  view  of  the  Lepidopterous  Insects  of  Labrador  is 
the  result  of  the  explorations  of  two  summers.  It  will  be  seen  that 
many  of  the  most  common  forms  are  circumpolar  species,  common  in 
hio-h  latitudes,  showing  that  as  regards  the  insect  fauna,  the  assem- 
blao-e  found  immediately  upon  the  coast  is  almost  purely  arctic  in  its 
character,  ao-recing  closely  with  the  Greenland  fauna,  and  more  re- 
motely allied  to  that  of  the  Scandinavian  mountains,  especially  the 
fields  of  Norway  and  Finmark.  In  the  interior  of  the  country, 
where  it  is  warmer  and  more  thickly  wooded,  we  should  look  for  an 
assemblao-e  similar  to  that  developed  by  Dr.  Barnston  on  the  shores 
of  Hudson's  Bay,  which  consists  of  a  large  intermixture  of  boreal 
forms.  Such  incursions  of  boreal  or  "  Canadian "  species  begin  to 
be  felt  at  Caribou  Island  In  the  Straits  of  Belle  Isle  in  southern  Lab- 
rador. 

I  am  indebted  to  Mr.  S.  H.  Scudder  for  a  list  of  the  butterflies, 
and  to  Mr.  B.  P.  Mann  for  the  loan  of  a  few  specimens  collected  by 
him  in  1864,  while  a  member  of  the  same  party  as  myself. 

Argynnis  Boisduvalii  Sommer.  Caribou  Island,  Straits  of  BeUe 
Isle.  From  Square  Island  northward.  July  14-August  3.  Abun- 
dant. 


Proc.Bost.Soc.K- 
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Arg3mnis  Triclaris  Hiibner.  Caribou  Island ;  and  from  Square 
Island  northward.     July  14- August  3.     Abundant. 

Argynnis  polaris  Bolsduval.  From  Square  Island  northward. 
July  14- August  3.     Abundant. 

Argynnis  Prigga  Thunberg.     Okak,  Rev.  S.  Weiz,  one  specimen. 

Grapta  interrogationis  Doubleday.  Okak,  Rev.  S.  Weiz ;  first 
time  recorded  from  Labrador. 

Chionobas  Jutta  HUbner.  Hopedale,  August  3.  Square  Island, 
July  14.  2  <5 .  The  species  of  this  genus  appear  about  the  first  of 
July. 

Chionobas  Bore  Esper.     Hopedale,  August  3.     Four  specimens. 

Chionobas  Oeno  Boisduval.  Hopedale,  August  3.  Strawberry 
Harbor;  abundant.  Mr.  Scudder  does  not  consider  C.  Also 
Boisd.  to  be  distinct  from  this  species. 

Lycsena  Aquilo  Boisduval.  Hopedale,  August  3.  Henley  Har- 
bor, August  15.  Very  abundant.  Sloop  Harbor.  It  was  first  ob- 
served at  Sloop  Harbor,  in  Kyuetarbuck  Bay,  July  19. 

Pieris  frigida  Scudder.  Caribou  Island,  Straits  of  Belle  Isle.  Not 
infrequent.     July  14-30. 

Colias  labradorensis  Scudder.  Caribou  Island.  Frequent  in 
July;  first  observed  July  14.     Hopedale,  August  3. 

Colias  Palseno  Linne.     Strawberry  Harbor,  July  26.     Frequent. 

Colias  Nastes  Boisduval.  Strawberry  Harbor,  July  26.  Hope- 
dale,  August  3.     Frequent. 

Hesperia  Comma  Linne'.     Okak,  Rev.  S.  Weiz. 

Hesperia  Centaiirese  Boisduval.    Okak;  Weiz. 

BOMBYCIDxE. 

Euprepia  caja  Christoph,  Entom.  Zeitung,  Stettin,  xix.  p.  312. 
1858. 

Whatever  may  be  determined  as  to  the  specific  distinction  of  E. 
americana  as  found  in  Canada  and  New  England,  the  form  which  we 
meet  with  in  Labrador  has  every  appearance  of  being  an  introduced 
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species.  It  occurred  in  the  larva  state  at  Gore  Island,  near  the  Little 
Mecatina  Island,  in  southern  Labrador,  where  the  caterpillars  were 
full  fed,  and  wanderinjf  over  the  herbage.  This  specimen  is  much 
smaller  tlian  a  specimen  before  me  from  England,  but  the  coloration 
and  markings  are  the  same,  and  it  can  scarcely  lay  claim  to  be  con- 
sidered as  a  climatal  variety.  At  Caribou  Island  the  larvte  were 
found  in  July  in  various  stages,  feeding  on  the  Potentilla  anserina, 
near  the  sea.  A  specimen  from  Okak  varies  from  the  Gore  Island 
specimen  in  having  less  whitish  marks,  as  they  are  inclined  to  be  obso- 
lete. Tlie  patagia  are  white  in  the  Labrador  specimens,  and  brown 
in  the  English  sjiecimens  ;  this  is  the  principal  distinction. 

The  larva  was  found  full  fed,  crawling  over  herbage  on  June  15th, 
at  Little  Mecatina  Island,  and  it  had  no  doubt  hybernated  in  this 
state. 

The  body  was  black,  with  large  white  papillse,  from  which  on  the 
thoracic  rings  rise  short  yellow  hairs  like  those  on  the  sides  of  the 
body.  Above,  the  white  papillfB  are  large  and  conspicuous,  and  from 
them  arise  long,  thin,  mostly  irregular  fascicles  of  pale  gray  hairs, 
with  shorter  and  fewer  black  hairs,  the  longer  ones  equalling  in  length 
the  breadth  of  the  body. 

It  is  of  the  usual  size,  and  its  tri-colored  hairs  and  white  papillae 
give  a  striking  appearance  to  this  handsome  larva. 

It  began  to  spin  a  cocoon  June  26,  and  the  moth  appeared  July  27. 

Platarctia borealis  Packard,    Proc.  Ent.  Soc.  Phil,  iii.    p.  111. 

1864. 

Arcda  borealis  Mbschler,  Wien.  Entom.  Monatsch.  iv.  p.  360. 
Taf.  9.  fig.  3.     1860. 

Okak,  Rev.  S.  Weiz. 

Aretia  Quenselii  Paykull,  Hiibner.    Christoph,  Ent.  Zeitung,  Stet- 
tin, xix.     p.  312.     1858. 

Aretia  speciosa  Mbschler,  Wiener  Ent.  Monatsch.  viii,  1864.  p.  195. 
Taf  5.     fig.  13  5,  14  ?. 

Nemeophila  (Chionophila)  Quenselii  Guenee,  Ann.  Soc.  Ent.  France. 
4'   Trim.     1864. 

It  is  very  desirable  to  have  specimens  from  the  Alps  and  arctic  re- 
gions of  Europe,  before  deciding  on  the  identity  of  so  variable  a 
species  as  the  present.  However  entomologists  may  differ  as  to  the 
specific  character  of  this  form,  there  can  be  no  doubt  that  with  A. 
Dione  and  A.  virguncula  of  Kirby,  it  fDrms  but  a  section  of  the  ge- 
nus Aretia  as  restricted  by  us  in  the  Synopsis  of  the  Bombycidffi  of 
the  United  States.  (Proceedings  of  the  Entomological  Society  of 
Philadelphia,  Vol.  in,  p.  115,  1864). 
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Guenee,  in  the  work  cited  above,  refers  the  Arclia  cervini,  which 
is  very  closely  allied  to  A.  Quenselii,  to  the  genus  Nemeophila  of 
Stephens,  and  then  goes  so  far  in  the  subdivision  of  this  "  genus " 
(Nemeophila)  as  to  eliminate  from  it  the  genus  Chionophila,  in 
which  he  includes  Chionophila  plantaginis  (Linn.),  C.  Quenselii  (Pay- 
kull),  C.  glaphi/ra  (Eversm.),  and  C.  virfjunciila  (Kirby). 

We  have  two  males  from  Okak,  together  with  two  females  from  the 
alpine  summits  of  the  White  Mountains  of  New  Hampshire.  One  of 
the  latter  was  reared  from  the  pupa  by  the  late  Mr.  C.  A.  ShurtlefT, 
and  taken  on  Mount  Washington,  while  the  other  was  reared  by  my- 
self from  a  larva  found  by  Mr.  Scudder  on  the  summit  of  Mount 
Madison.  None  of  the  specimens  are  alike,  all  presenting  marked  va- 
riations. The  6  specimens  from  Okak  are  much  smaller  than  those 
(?)  from  the  White  Mountains,  the  abdomen  is  blacker,  and  the  yel- 
lowish white  lines  are  not  visible  from  above  on  the  abdomen ;  but 
these  seem  to  be  but  sexual  differences.  In  one  of  the  Okak  speci- 
mens the  hind  wings  are  entirely  black,  with  the  darker  diffuse  discal 
spot  unusually  distinct ;  but  another  much  rubbed  sjiecimen  presents 
indications  of  being  streaked  on  the  hind  wings  like  one  of  the  White 
Mountain  (?)  specimens.  The  two  specimens  from  Okak  differ  as 
much  from  one  another  as  the  two  White  Mountain  moths  ;  the  two 
outer  subcostal  square  patches  in  one  being  united,  and  in  the  other, 
separated.  One  of  the  AVhite  Mountain  moths  differs  from  all  the 
others  of  both  sexes,  in  having  a  transverse  yellow  band  crossing  the 
inner  third  of  the  wing,  thus  breaking  the  surface  up  into  black 
spots,  which  seems  to  be  an  unusual  variation.  The  front  of  the  head, 
also,  is  entii-ely  black,  where  in  all  the  others  it  is  yellowish  with  a 
central  black  spot  varying  in  size. 

Both  S  5  differ  much  from  Moschler's  figure  of  A.  Quenselii,  var. 
speciosa,  in  that  the  body  is  entirely  black  above,  and  the  fore  wings 
have  broader  yellow  bands  and  the  hind  wings  are  entirely  black. 

Arctia ? 


A  singular  larva  was  found  on  the  Larch,  at  Square  Island,  July 
8th.  It  is  remarkably  short,  thick,  broad,  and  a  little  flattened  ;  and 
so  densely  covered  with  short,  evenly  cut,  very  broadly  spinulated  hairs 
that  the  segments  of  the  body  can  not  be  distinguished  ;  the  doi-sal  hairs 
are  shortest  and  thickest,  those  on  the  sides  are  longer  and  more  un- 
even. Seen  from  above,  both  ends  of  the  body  are  concealed  by 
over-arching  hairs,  causing  both  extremities  to  look  alike.  The  head 
is  black,  body  beneath  black  ;  false  legs  livid  ;  hairs  dark  umbei-- 
brown,  appearing  as  if  dusted  over,  owing  to  the  remarkably  long 
pectinations  or  spinules  of  the  hairs.     On  each  side  is  a  subdorsal, 
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obscure,  rather  broad  band  of  yellow  on  the  first  eight  abdominal 
rings,  not  appearing  on  the  thorax.  Length  one  inch;  breadth 
one-third  oi'  an  inch. 

Orgyia  Rossii  Curtis.    Moschler,  Wien.  Ent.  Monatsch.  iv,  p.  360. 
Nov.  18G0.     "Labrador,"  Moschler. 

NOCTUID^. 
Leucania  rufostrigata  n.  sp. 

S .  Of  a  pale  whitish  lutcous  gray.  Head  and  body  alike  con- 
colorous.  Fore  wings  with  the  costal  nervure  streaked  with  whitish 
scales,  as  is  the  median  nervure  and  its  branches.  The  middle  of 
the  wing  (longitudinally)  is  shaded  with  rusty  brown  between 
the  nervules ;  a  marginal  row  of  rusty  streaks  is  situated  between 
the  nervules.  Fringe  concolorous  with  the  rest  of  the  wing.  Hind 
wings  paler,  with  no  markings,  and  only  a  marginal  row  of 
brown  inter-nervular  lines ;  fringe  paler.  Beneath,  a  shade  darker 
than  above  on  the  costa ;  below  the  submedian  whitish ;  nervules 
darker.  Hind  wings  with  no  discal  dot  on  the  fore  wings ;  growing 
paler  inwards.     Legs  not  ringed,  concolorous  with  the  body. 

Length  .57  ;  fore  wing  .57  inch. 

This  species  is  short  and  stout,  with  unusually  short,  broad  wings  ; 
the  antenniB  have  long  clli« ;  while  the  middle  of  the  fore  wings  is 
covered  with  slightly  reddish  brown  scales,  but  the  costal  nervures  are 
paler,  and  there  is  a  marginal  row  of  reddish-brown  streaks  ending 
in  lunules. 

Kising  at  twilight  out  of  the  tall  beach-grass  on  Caribou  Island, 
Straits  of  Belle  Isle,  July.  Frequent,  flying  July  24  around  the 
Beach  Pea. 

Agrotis  littoralis  n.  sp. 

S  .  Of  a  uniform  glossy  pale  luteous  tawny-brown  ;  antennae  well 
pectinated.  Palpi  very  large  and  stout,  with  long  cilise  beneath; 
the  third  joint  long,  porrect,  cylindrical,  acute,  end  of  second  joint 
sloping  continuously  with  the  front,  which  is  concolorous  with  the 
thorax  and  abdomen,  being  of  a  pale  tawny-brown.  Fore  wings 
smooth,  on  the  basal  third  of  the  wing  an  oblique  irregularly  4-dentate 
line,  the  teeth  situate  between  the  nervules,  pointing  outwards  be- 
tween the  median,  submedian  and  internal  nervures,  but  directed 
inwards  on  the  median  space,  then  curving  outwards  on  the  costa 
nearly  to  the  middle  of  the  inner  discal  circle,  which  is  large,  and 
formed  by  a  simple  brown  unshaded  ring ;  the  outer  reniform  spot  is 
large,  and  shaded  on  the  inner  half,  especially  on  the  lower  end  at 
the  origin  of  the  mesial  nervules.     Beyond  is  a  simple  line,  broadly 
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curved  opposite  the  renlform  dot,  going  from  the  outer  third  of  the 
costa  around  to  the  inner  third  of  the  hind  margin.  Beyond 
is  a  parallel  line  of  dai'k  streaks  of  uniform  length  and  width,  situated 
either  upon,  or  between  the  nervules.  Beyond  is  a  submarginal  line 
diffusely  shaded  inwards,  and  forming  a  diifuse  triangular  dusky  spot 
on  the  costa,  below  which  is  an  angular  sinus ;  on  the  submedian  fold 
it  is  bent  inwards  ;  a  marginal  dark  line,  scarcely  interrupted  by  the 
nervules.  Fringe  long,  concolorous  with  the  rest  of  the  wing.  Hind 
wings  a  little  more  dusky  than  the  anterior  pair,  pale  on  the  costa ; 
edge  dark;  fringe  pale  tawny,  concolorous  with  the  costa.  Legs 
darker  than  the  body.  Beneath  dusky,  with  a  diffuse  dusky  discal 
spot,  and  two  parallel  dusky  lines ;  beyond,  a  broad,  paler  margin. 
On  the  hind  wings  is  a  lunate  discal  dot,  and  an  outer  diffuse,  ob- 
scure, shaded  patch  on  the  costa. 

Length  of  body  .62 ;  fore  wing  .60  inch. 

Differs  in  its  wings  being  of  an  uniform  tawny  color,  with  a  plain 
ringlet,  and  large  reniform  dot,  with  the  rows  of  dots  beyond ;  by  the 
submarginal  diffuse  line,  and  well  pectinated  antennae. 

Caribou  Island,  found  in  abundance  with  Leucania  rufostrigata  ris- 
ing, when  disturbed,  from  the  beach  grass.     July  24. 

Agrotis  umbratus  n.  sp. 

3 .  Of  a  peculiar  uniform  ashen  umber-brown,  with  a  slight  oliva- 
ceous hue.  Head  and  thorax  concolorous  with  the  fore  wings,  head 
a  shade  darker.  Antennae  concolorous,  well  ciliated  as  usual.  Fore 
wings  uniformly  ashen-umber,  with  an  indistinct  black  line  on  the  in- 
ner third,  which  is  straight  on  the  costa,  but  angular  just  below  the 
median  nervure,  and  there  is  a  very  acute  long  angle  on  the  inner 
edge.  A  lunate  discal  black  dot,  shaded  diffusely  within  with  black ; 
an  outer  ciu-ved,  very  acutely  zigzag  black  line,  the  teeth  very  long, 
acute  and  narrow,  curving  around,  and  ending  on  the  costa ;  above 
and  opposite  to  the  discal  dot,  the  line  is  very  slender  and  consists 
simply  of  dots  and  points,  rather  than  a  continuous  line.  A  slight, 
obscure,  submai-ginal  line.  Fringe  scarcely  lighter  than  the  wing. 
Hind  wino-s  pale,  nearly  concolorous  with  the  abdomen,  without  lines, 
discal  dot  also  obsolete.     Legs  ringed  with  paler  bands. 

Beneath  uniform  cinereous,  with  a  dusky  outer  diffuse  line,  which 
is  much  curved ;  on  the  hind  wings  obsolete  on  the  inner  margin. 
No  discal  dot  on  the  fore  wings,  very  obscurely  marked  on  the  hind 
wings. 

Length  of  the  body  .65 ;  fore  wings  .70  inch. 

This  fine  species  is  characterized  by  the  want  of  definite  markings. 
There  is  no  discal  dot  on  the  hind  wings  above,  or  on  the  fore  wings 
below.     It  may  be  known  by  the  very  acutely  zigzag  line  consisting 
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of  very  acute  points,  with  dots  between,  and  no  other  markings  ex- 
cept the  inner  line  and  the  diffusely  shaded  discal  dot. 
Okak,  Rev.  S.  Weiz. 

Agrotis  Okakensis  n.  up. 

? .  Cinereous,  with  an  obscure  lilac  tinge.  Head  and  palpi  sable- 
brown,  as  is  also  the  prothorax.  Antennae  pale,  whitish  above, 
minutely  ciliated.  Thorax  concolorous  with  the  fore  wings,  while  the 
abdomen  is  concolorous  with  the  hind  wings.  Fore  wings  pale  ashen, 
with  a  sli'j;lit  lihic  tinge,  especially  on  the  costal  and  outer  and  inner 
edo-es,  the  middle  of  the  wing  being  rcddlsh-brown,  which  tint  runs 
into  the  costa  near  the  apex,  where  are  also  three  minute  oblique 
parallel  whitish  streaks.  An  oblique  brown  line,  partially  obsolete  at 
the  base,  goes  from  the  costa  inwards.  The  inner  discal  dot  is  a  large 
triangular,  very  conspicuous  pale  spot,  darker  within,  and  becoming 
obsolete  on  the  costa,  as  if  truncate.  An  oblique  whitish  stripe  on  the 
submedian,  just  below  the  inner  triangular  spot.  The  reniform  dot  is 
close  to  the  inner  discal  dot,  the  lower  lobe  is  much  the  larger,  and 
the  edo-e  whitish,  within  lilac-cinereous ;  between  the  two  spots  the 
wino-  is  clear  brown.  An  outer  obscure  brown  line  forms  a  great 
S,  curvino-  inwards  regularly  from  near  the  inner  angle,  then  sweep- 
ino-  by  a  great  curve  outwards,  opposite  the  discal  spot,  being  once 
acutely,  finely  toothed  just  below  the  costa,  and  thence  going  obliquely 
by  a  straight  course  back  on  to  the  outer  fourth  of  the  costa.  A  little 
beyond  is  a  similar,  more  obscure  submarginal  line,  beyond  which  the 
margin  is  lilac-gray  ;  a  marginal  row  of  brown  linear  spots  ,  fringe 
ashen-brown.  Hind  wings  with  no  line,  discal  spot  obscure  and  dif- 
fuse. 

Beneath,  the  same  as  the  hind  wings  above,  with  no  cross-lines,  while 
the  discal  dot  on  both  wings  is  diffuse,  but  distinct.  Costa  a  little 
more  dusky,  edge  of  fore  wings  slightly  pale  cinereous,  concolorous 
with  the  costa  of  the  hind  wings.     Legs  brownish. 

Length  of  the  body  .65  ;  fore  wing  .60  inch. 

This"  species  is  smaller  than  Agrotis  TFocA:ei  Moschler,  differing  in 
having  no  common  line  on  the  under  side  ;  in  having  no  dark  streaks 
wanting  the  subapical  dark  spots.  The  reniform  dot  in  A.  Okakensis 
is  larger  beneath,  while  the  inner  discal  dot  is  much  larger  and  dis- 
tinctly triangular.  Otherwise  it  is  more  closely  related  to  A.  Wockei 
than  any  other  species. 

Okak,  Rev.  S.  AVeiz. 

Agrotis  dissona  Moschler,  L  c.    p.  365.    Taf  9,  fig.  5.     1860. 

'•  Anrotis  vara  Herrich-Schaffer,  Bd.  vi.  p.  59.  Suppl.  fig.  554." 
"Labrador,"  Moschler.    p.  36  7. 
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Agrotis  comparata  Moschler,  1.  c.  vui.  p.  196.    18G4. 
'•  Labrador,"  Moschler. 

Agrotis  speciosa  HUbner.    Moschler,  1.  c.  196.  1864. 
'■  Labrador,"  Moschler. 

Agrotis  Woekei  Moschler,  1.  c.    196.    1864. 
"  Labrador,"  Moschler. 

Agrotis  fusca  Boisduval.    Moschler,  1.  c.    197.    1864. 

"  Labrador,"  Moschler. 

Agrotis  septentrionalis  Moschler,  1.  c.    197.    1864. 
"  Labrador,"  Moschler. 

Dianthoecia  phoca  Moschler,  1.  c.    197.    Taf.  5.  fig.  15.    1864. 

"  Labrador,"  Moschler. 

Dianthoecia  subdita  Moschler,  1.  c.    363.    Taf.  9,  fig.  7.    i860. 

■'  Labrador,"  Moschler. 

Pachnobia  carnea  Thunberg.    HUbner,  435.  Ampla.  377.  Tecta. 
Moschler,  1.  c.  198.     1864.     Herrich-SchseSer,  Suppl.  401.    Bd.  ii. 
p.  198. 
"  Labrador,"  Moschler. 

Hadena  exornata  Moschler,  1.  c.    1860.   Taf.  9,  fig.  5.  p.  364. 

"  Labrador,"  Moschler. 

Mamestra  arctica  Boisduval. 

One  specimen,  Straits  of  Belle  Isle,  (Hopkins). 

Episema  ?  gothica  Christoph,  1.  c.    p.  312.    1858. 

"  Labrador,"  Christ. 

Anarta  (Crymodes)  exulis  Lef.  Moschl.,  1.  c.  1860.  p.  364. 
"  H.  gelata  Lef.  H.  groenlandica  Dup.  H.  fovea  Dup.  Neuria 
cervina  H.-SchsefFer.  Exarnis  difflua  Hiibn.  Geyer.  Noctua  arctica 
Thunbg.  Cnjmodes  gelida  Guen.  C.  poll  Guen.  Hedena  marmorata 
Zettdt."    Moschler. 

Anarta  Richardsoni. 

Hadena  Richardsoni  Curtis,     App.  Ross'  Voyage.     PI.  A,  fig.  11. 

This  species  is  a  true  Anarta,  though  the  palpi  are  not  so  stout  as 
usual  in  the  genus. 

Okak.  Rev.  S.  Weiz. 
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Anarta  gelata    ? 

?  Ila-lena  gelata  Lofebvre,  Ann.  Eat.  Soc.  France,  vol.  5.  p. 
393.     ri.  X,  fig.  3.     1836. 

So  closely  allied  to  Lefebvre's  gelata,  that  I  do  not  at  present  dare 
to  separate  it,  as  my  specimsn  is  somewhat  rubbed.  It  diflers  in  its 
roseate  head  and  prothorax,  and  the  submedian  linear  light  spot  is 
much  nearer  the  larger  median  one  than  in  the  figure  of  Lci'ebvre. 

The  winf'-s  beneath  are  of  a  uniform  cinereous,  with  a  luteous  tinge, 
and  are  sli  ditly  reddish  towards  the  costa.  The  palpi  are  darker  and 
more  concolorous  with  the  head  than  Lefebvre's  description  would  in- 
dicate. 

Okak,  Wciz. 

Anarta  nigro-lunata  n.  sp. 

3 .  Of  the  usual  dusky  cinereous  color,  with  black  and  white 
scales.  Abdomen  darker  than  usual.  Palpi  stout,  ascending,  passing 
as  usual  beyond  the  front,  beneath  paler.  Fore  wings  with  a  black 
costal  spot  at  base,  and  beyond  an  oblique  black  line  directed  in- 
wards to  the  median  nervure.  An  inner  round  discal  black  spot, 
with  one  beneath,  and  a  third  narrower  one  on  the  inner  margin. 
The  reniform  dot  is  very  large,  black,  distinct,  dilating  on  the  lower 
lobe  ;  beyond  is  a  sinuate  line  of  black  dots  ;  a  sub-marginal  diffuse 
sinuate  zigzag  line  within,  extending  on  the  costa  to  the  line  of  black 
dots ;  mai-gin  clear  gray,  fringe  dusky,  interrupted  with  narrow  white 
streaks.  Hind  wings  black,  with  the  middle  white ;  the  black  base 
reaches  to,  and  partially  includes  the  large,  broad,  discal,  regular, 
lunate  spot,  and  broadly  lines  the  inner  edge,  and  also  the  margin. 
Fringe  white. 

Beneath  whitish,  with  the  reniform  dot  present  on  the  fore  wings, 
and  the  discal  dot  on  the  hind  wings  large  black,  appearing  distinct 
on  the  white  wings.  Dusky  towards  the  base,  the  black  extending 
also  on  to  the  costa  and  inner  margin.  A  rather  broad,  dusky,  sub- 
maro-inal  line  on  the  fore  wings,  which  is  doubled  on  the  costa.  A 
marginal  row  of  internervular  black  lines.  Fringe  dusky,  with 
white  streaks.  Hind  wings  with  a  broad  blackish  margin ;  fringe 
white. 

Length  of  body  .45 ;  fore  wing  .46  inch. 

Okak,  Rev.  S.  Weiz. 

At  once  known  from  all  the  other  species  by  the  two  large,  black, 
discal  spots,  the  outer  being  larger  and  reniform  ;  and  also  by  the  large 
lunate  discal  spot  on  the  hind  wings,  which  together  with  the  reni- 
form dot,  is  very  conspicuous  on  the  white  underside.  Beyond  the 
reniform  spot,  the  row  of  black  dots,  and  the  clear  grey  edge  of  the 
wings  will  farther  distinguish  it  from  any  other  Anarta,  though,  in 
many  respects  it  approaches  A.  Richardsoni. 
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Anarta  leucocycla  Staudinger,     Ent.  Zcitung,  Stettin,  18.  p.  296. 

1857. 

Si/mpistis  leucoci/cla  Moschler,     Wiener  Ent.  Monatsch.  i v.  p.  367. 
Taf.  9.  fig.  G.     1860. 

Labrador,  Moscliler ;  Greenland,  Stand.     Okak,  S.  Weiz. 

Anarta  bicycla  n.  sp. 

S.  Closely  resembling  ^4.  Zewcocyc/rt,  but  differs  in  having  an  in- 
ner and  outer  wliite  discal  circle,  instead  of  a  single  one.  Head  very 
hairy,  palpi  ascending,  reaching  for  beyond  the  front,  being  large  and 
stout,  with  white  and  grey  scales.  Prothoracic  scales  whitish  at  base. 
Fore  wing?  dark  stone  grey,  with  whitish  scales  ;  at  the  base  an  ol)- 
lique  sinuate  black  line  goes  from  the  costa  to  the  median  nervure. 
Beyond  is  a  costal,  square,  oblong,  black  spot,  connecting  Avith  four 
black  spots,  crossing  the  wing  in  a  zigzag  interrupted  line,  the  second 
spot  forming  the  outer  side  of  the  discal  black  line  enclosino-  two 
unequal  i-ound  white  spots,  centred  with  black,  the  inner  one  being 
a  little  elongated,  and  the  outer  round.  Halfway  between  them  and 
the  inner  edge,  is  a  distinct  regular  black  stripe,  obliquely  following  the 
general  course  of  the  lower  median  nervule,  and  touching  externally 
on  an  extra  discal,  sinuate,  irregular  whitish  line,  which  before  reachino- 
the  costa,  strikes  inward  at  a  right  angle,  terminating  in  a  white 
costal  spot  opposite  the  outer  discal  spot.  Be^^ond  is  a  submarginal 
sinuate  black  line,  edged  with  pale  gray.  Fringe  dark,  with  wedge- 
shaped  white  spots  in  the  middle  of  the  wing.  Hind  wings  dusky  at 
the  base,  nearly  including  the  curvilinear  discal  dot ;  beyond  white, 
except  on  the  costa.  Edge  broadly  margined  with  deep  black,  fringe 
white,  dusky  at  base  towards  the  apex  of  the  wing.  Beneath,  the 
body  is  pale  gray ;  fore  wings  dusky  gray,  with  a  minute  discal  black 
point  opposite  a  dark  costal  stripe,  edged  without  with  white,  which 
is  angulated  inwards  towards  the  middle  of  the  wing ;  outer  edge 
margined  broadly  with  black;  fringe  dusky,  spotted  with  white. 
Hind  wings  towards  the  base  more  white  than  above.  Abdomen 
gray.     Legs  dark,  ringed  with  white. 

Length  of  body  .45 ;  fore  wing  .45  inch. 

? .  The  wings  are  more  oblong,  and  the  outer  edge  straighter,  and 
apex  less  produced  than  in  the  male.  The  costal  spots  are  not  so 
large  ;  the  wing  is  crossed  by  three  distinct  ziczac  black  lines  which 
are  more  connected  than  in  the  S;  the  submarginal  line  is  narrower, 
composed  of  cuneiform  black  marks.  Beneath,  the  subapical,  black, 
oblique  stripe  is  broader  than  in  the  <J  . 

Length  .40  ;  fore  wing  .44  inch. 

This  is  not  an  uncommon  species,  and  more  of  them  were  found 
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than  of  A.  algida  or  A.  amissa.  It  closely  resembles  A.  leucocyda, 
but  the  hind  wings  are  white,  and  the  discal  dot  very  much  smaller. 
There  are  two  white  circles  on  the  fore  wings  instead  of  one.  The 
species  can  also  be  easily  distinguished  by  the  distinct  black  ob- 
lique submedian  stripe,  connecting  with  the  outer  extradiscal  zigzag 
gray  line ;  and  also  on  the  broad  black  margin,  especially  on  the  fore 
wings.  From  A.  alrjida,  it  differs  by  the  same  characters,  and  also 
its  much  smaller  size ;  and  the  outer  row  of  cuneiform  black  spots  is 
situated  farther  from  the  edge  of  the  wing,  and  is  much  more  sinuate. 
Whole  Atlantic  coast  of  Labrador,  July. 

Anarta  amissa  Lef  1.  c.    p.  397.    PL   x,  figs.  6  and   7.  1836. 
Moschler,  I.e.     1860.     p.  367. 
Okak,  Weiz.     It  also  occurs  at  Greenland  and  Lapland. 

Anarta  algida  Lef  1.  c.    p.  395.   PI.  x,    fig.  5.   1836.      Moschler, 
1.  c.   1860.  p.  367.     Christoph,  1.  c.    1858.    p.  312.     "End  of  June, 
July."     Christoph,  Ent.  Zeitung.  Ent.  Ver.  Stettin,  xix.     1858. 
Indian  Harbor,  Aug.     Taken  while  resting  on  the  herbage  of  this 

exposed  locality.     It  also  occurs  in  Lapland. 

Anarta  cordigera  (Thunberg).    Christoph,  1.  c.      1858.     p.  312. 
Moschler,  1.  c.    1860.    p.  367. 
"  Labrador,"  Christoph,  and  Moschler. 

Anarta  vidua  Christoph,  1.  c.    1858.    p.  312. 
"  Labrador,"  Christoph,  and  Moschler. 

Anarta  melaleuca  (Thunberg).  Christoph,  1.  c.    1858.   p.  312. 
Sympistis  melaleuca,  Moschler,  1.  c.    1860.    p.  370. 
"  Labrador,"  Christoph,  and  Moschler. 

Anarta  melanopa  (Thunberg).    Moschler,!.  c,    1860.  p.  367. 

Anarta  funesta  (Thunberg). 

Sympistis  funesta  Moschler.  Q'funebris  Hiibner").  1.  c.  1860.  p.  370. 

Plusia  divergens  Fabr.  Moschler,  1.  c.    1860.    p.  370. 

"  Labrador,"  Moschler. 

Plusia  parilis  Hiibner.  Moschler,  1.  c    1860.    p.  371. 

"  Labrador,"  Moschler. 

Plusia  U  -aureum  Boisd.  Moschler,  1.  c.  1860.  p.  371. 
"  P.  interrogationis  var  ?     P.  groenlandica  Stand."  Moschler. 
"  Labrador,"  Moschler. 

Brephos  parthenias  (Linn.).     Moschler,  1.  c.   p.  371. 
"  Labrador,"  Moschler. 
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PHAL^NID^. 

Acidalia  okakaria  n.  sp. 

Very  uniform,  finely  mottled  gray,  with  a  pearly  lustre  on  both 
■wings.  Head  with  the  vertex  whitish;  antennce  finely  ciliated,  gray 
above,  with  blackish  fine  scales.  Front  black,  orbits  with  a  few  gray 
scales.  Palpi  black,  with  a  few  gray  scales  above.  Wings  with  three 
dusky  obscure  stripes  ;  the  basal  line  oblique,  not  zigzag,  obsolete  on 
the  costa  and  inner  edge  ;  a  mesial  oblique  line ;  the  outer  parallel 
line  once  waved  and  flexed  outwards  in  the  middle  of  the  wing.  No 
discal  dot,  or  any  other  markings  on  either  wings.  Edge  with  a  very 
narrow  dark  line.  Fringe  long,  concolorous  with  the  rest  of  the 
wing.  Hind  wings  with  two  lines,  the  inner  very  obscure,  the  outer 
more  distinct,  curved  and  sinuate  slightly  in  the  middle.  Edge  of 
the  wing  and  fringe  just  as  in  the  fore  wing. 

Beneath,  very  uniform  gray,  but  little  lighter  than  above,  at  the 
base  of  the  wing  a  pearly  lustre  ;  darker  on  the  costa  and  outer  edge, 
with  the  lines  as  distinct  as  above,  the  outer  more  so,  and  flexed  as 
above.  No  discal  dot  on  the  fore  wing ;  that  on  the  hind  wings  is 
nearly  obsolete.     Legs  dark  above,  paler  beneath. 

Length  of  the  body  .38 ;  fore  wing  .48  inch. 

Okak,  Weiz.     Hopedale,  August  3.    Frequent. 

This  species  is  closely  allied  to,  but  differs  from  Moschler's  A.frigi- 
daria  in  having  no  discal  dots  except  on  the  hind  wings,  and  these  ai-e 
only  apparent  on  careful  examination.  The  lines  are  not  waved,  ex- 
cept at  the  slight  flexure  of  the  outer  line.  The  antennffi  are  not 
white  above,  as  they  are  said  to  be  in  Moschler's  species,  and  the 
fringe  is  darker  than  his  description  of  that  of  frigidaria  would  indi- 
cate, while  the  outer  line  is  not  pointed  beneath  on  the  nervules  as  in 
the  other  species. 

Acidalia  frigidaria  Moschler,  1.  c.    i860,    p.  373.  Taf  10.  fig.  i. 
"  Labrador — Moravian  missions,"  Moschler. 

Acidalia  spuraria  Moschler,  1.  c.  i860.  Taf  10,  figs.  6,  7.  p.  372. 
Aspilates  spuraria  Christoph,  1.  c.   1858.  p.  312. 
"  Labrador,"  Christoph,  and  Moschler. 
Okak,  Weiz. 

Aspilates  gilvaria  S.  V.  Moschler,!.  c.  1864.  p.  198. 
"  Labrador,"  Moschler. 

Anaitis  sororaria  Hiibn.    Christoph,  1.  c.  1858.    p.   313.    Mosch- 
ler, 1.  c.     1860.    p.  373. 
"  Labrador,"  Christoph,  and  Moschler. 
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Macaria  sex-maculata  n.  sp. 

^  ,  ?  .  Head  pale  gray,  dusted  with  blackish  scales.  Palpi  stout, 
bushy,  with  darker  scales,  extending  well  beyond  the  front.  Thorax 
and  body  concolorous  with  the  wings.  Fore  wings  of  a  uniform  stone 
gray,  with  brown  scales,  and  six  large  conspicuous  dark-brown 
patches,  four  on  the  costa,  and  two  geminate  ones  on  the  middle  of 
the  outer  third  of  the  wing ;  the  inner  costal  spot  is  nearly  obsolete  ; 
the  third  one  connects  with  an  indistinct  line,  and  goes  straight  to 
the  inner  edge,  including  the  inner  edge  of  the  second  square  mesial 
spot,  becoming  obsolete  toward  the  inner  angle.  Margin  narrowly 
edged  with  brown ;  fringe  dark  gray,  with  darker  nervular  streaks, 
which  become  obsolete  towards  the  inner  edge.  Hind  wings  paler, 
with  a  slight  luteous  tinge,  a  slight  discal  dot,  and  two  obscure  diffuse 
outer  brownish  lines.     Fringe  long,  interrupted  by  dark  spots. 

Beneath,  the  costa  and  nervules  are  ochreous,  with  dusky  mottled 
flecks;  edge  of  the  wings  paler;  just  before  the  edge  a  broad  dusky 
band,  most  distinct  just  below  the  costa,  bounded  within  by  a  distinct 
dark  line.  Hind  wings  with  a  rather  broad,  diffuse,  submarginal  band. 
Edge  of  the  wings  flecked  with  white. 

Length  of  the  body  .35  ;  fore  wing  .45  inch. 

This  species  differs  from  any  more  southern  form  by  its  smaller 
size,  its  dull,  obscure,  stone  gray  color ;  the  two  square,  mesial,  twin 
spots,  the  two  outer  obscure  lines,  and  the  double  line  on  the  hind 
wings.  Also  by  the  want  of  any  discal  dot  on  the  fore  wings,  and 
the  absence  of  the  intradiscal  lines. 

Square  Island,  Labrador,  July  14.     Occasionally  seen. 

Scotosia  dubitata  var. 

? .  Specimens  of  this  species,  which  were  collected  in  Hudson's 
Bay  Territory  by  Barnston,  and  also  in  Canada,  were  referred  by  ]\Ir. 
Walker  in  the  Catalogue  of  the  Lepidoptera  in  the  British  Museum, 
to  a  variety  of  the  common  European  dubitata. 

Our  Labrador  species  agrees  well  with  a  specimen  from  the  Fish 
River  Lakes  in  Northern  Maine,  and  they  seem  to  present  indications 
of  a  cllmatal  variety  of  the  European  form.  We  have  compared 
a  Labrador  and  a  Maine  specimen  with  a  single  English  specimen. 

It  is  a  large,  pale  cinereous  species,  with  a  reddish  tinge.  The  fore 
wings  are  crossed  by  three  reddish  zigzag  bands  ;  the  basal  one  being 
curved  angularly  on  the  costa.  Beyond  are  three  very  zigzag  lines, 
interrupted  by  two  paler  bands ;  the  middle  reddish  band  is  less 
curved  than  the  basal  one,  accompanied  on  the  Inner  side  by  a  dusky 
band ;  this  line  contracts  slightly  opposite  the  small,  dark,  narrow, 
oblique,  discal  spot,  which  Is  nearer  the  line  than  In  the  European 
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specimen.  This  line  also  contracts  on  the  inner  edge.  The  outer 
line  is  irregularly  scalloped,  but  is  straight  on  the  costa,  with  a  sub- 
acute curved  angle  on  the  lower  subcostal  nervule,  below  which  is  a 
broad,  regular  sinus,  rounded  out,  terminating  in  the  middle  of  the 
first  median  space,  but  not  nearly  upon,  or  just  below  the  first  median 
nervure,  as  in  the  English  specimen.  Below,  the  line  is  regularly 
scalloped  between  the  nervules.  Beyond,  the  submarginal  line  is 
much  more  dusky  than  in  the  English  moth,  with  two  faint  rows  of 
white  strigae  on  the  nervules,  with  a  distinct  white  submarginal  line, 
and  a  black,  linear,  scalloped  line  ;  fringe  dusky. 

The  hind  wings  are  crossed  by  two  distinct,  but  rather  diffuse 
dusky  submarginal  lines,  which  are  more  distinct  beneath,  and  do  not 
appear  in  the  English  specimen.  Beneath,  it  is  more  dusky  than  in 
the  specimen  ti-om  England,  with  the  outer  line  on  the  fore  wing  dif- 
fering from  the  European  moth  as  described  above. 

Length  .55  ;  fore  wing  .80  inch. 

Caribou  Island,  Straits  of  Belle  Isle. 

Larentia  polata  Boisd.    "  Phaesyle  polaria  Boisd."  Christoph,  1.  c. 
1858.    p,  313. 

Seventy -five  specimens  were  captured  in  a  single  day  on  a  naked, 
almost  bare  rock  at  Table  Island  in  Henley  Harbor,  which  is  much  ex- 
posed to  the  open  sea.  They  were  in  great  abundance,  settling  down 
with  their  peculiar  vacillating  flight,  like  feathers  on  the  ground. 

There  was  considerable  variation  among  them;  some  were  more 
dusky  than  others,  with  a  greater  profusion  of  golden  scales ;  in 
others  the  central  dark  band  of  ringlets  became  reduced  to  mere 
points  on  the  inner  edge,  with  the  region  on  each  side  very  pale,  and 
almost  entirely  free  from  yellow  scales  ;  or  the  entire  line  may  consist 
of  points  alone,  accompanied  by  a  broad,  dusky,  submarginal  band. 
Others  have  no  yellow  scales  at  all,  and  the  mesial  band  is  diaphanous, 
leaving  the  discal  dot  very  distinct,  while  all  the  characteristic  bands 
and  rows  of  dots  are  brought  out  in  very  clear  relief,  as  in  Lefebvre's 
var.  BruUei.     The  size  of  the  dusky  spots  on  the  fringe  varies  greatly. 

Hopedale,  Indian  Harbor,  Henley  Harbor  and  Caribou  Island,  Au- 
gust. It  is  a  truly  arctic  species,  being  found  in  Greenland  and  Lap- 
land, and  the  colder  exposed  portions  of  the  Labrador  coast.  Were 
it  not  for  the  broadly  pectinated  antennse  represented  in  Curtis's  fio-ure 
12,  PI.  A.  of  Boss's  Voyage,  Appendix,  I  should  refer  this  (Psycophora 
Sabinil  Curt.)  to  L.  polata. 

Larentia  gelata  Guenee,  Lep.  PI.  14,  fig.  6,  may  prove  to  be  a 
variety  of  L.  polata. 

Dr.  Staudinger  says  that  the  genuine  L.  polata  is  found  in  Lapland, 
while  the  Labrador  form  is  the  var.  Brullei. 
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Eupithecia  luteata  n.  up. 

]\Ioi-e  luteous  on  the  fore  wings  than  usual.  Palpi  rather  stout, 
hairs  scarcely  as  long  as  usual ;  front  dark  cinereous ;  thorax  and  ab- 
domen dark  cinereous.  Fore  wings  cinereous,  with  darker  scales,  es- 
pecially on  the  costa,  and  towards  the  apex,  the  base  of  the  wing  is 
crossed  by  dark  diffuse  lines ;  discal  dot  larger,  more  diffuse  than 
usual ;  beyond  is  a  broad  luteous  band,  very  diffuse  and  irregular,  but 
free  from  dark  scales,  and  still  beyond  is  a  submarginal  diffuse  blackish 
band ;  frino-e  as  usual.  Secondaries  with  a  dusky  discal  spot ;  edge 
of  rino-  black  ;  fringe  long,  cinereous,  interrupted  by  narrow  dusky 
spots ;  inner  margin  of  the  wing  with  blackish  scales,  gathered  just 
beyond  the  discal  dot  into  a  faint  diff'use  line,  disappearing  towards 
the  middle  of  the  wing. 

Length  .35;  fore  wing  .42  inch. 

Caribou  Island,  Straits  of  Belle  Isle,  July  14,  1860. 

This  species  is  much  larger  than  several  allied  forms  from  Maine, 
and  the  discal  dot  is  more  diff'use  and  larger,  the  space  beyond  lute- 
ous, more  clear  from  dark  scales,  while  the  anterior  two-thirds  of  the 
hind  wings  are  clearer. 

Beneath,  the  discal  dot  is  distinct,  on  the  fore  wings  being  black, 
linear  ;  with  an  outer  slightly  sinuate  line  ;  a  little  dusky  on  the  costa 
and  outer  edge.  On  the  hind  wings  a  dusky  line,  more  distinct  than 
above.     Legs  pale,  as  usual. 

Eupithecia  gelidata  Moschler,  1.  c.    1860.    p.  376. 

"  Labrador,"  Moschler. 

Melanippe  gothicata  Guenee.     Cidaria   hastata,   var.    gothicata 
Guen.    Moschler,  1.  c.    1860.    p.  373.  Taf.  10,  figs.  4  and  5. 

Two  varieties  occurred  in  abundance  at  Caribou  Island  in  July. 
One  of  the  forms  is  common  in  Maine,  the  other  was  one  half  white  ;  the 
black  spots  are  partially  obsolete,  and  this  variety  has  never  been  de- 
tected south  of  Labrador,  so  far  as  I  know;  but  I  should  agree  with 
Dr.  Staudinger  in  considering  it  a  simple  variation. 

Coremia  labradorensis  n.  sp. 

$ .  Allied  to  C.  projmgnata,  but  the  antenuEe  are  much  more 
finely  ciliated.  Palpi  as  usual.  Body  dark  cinereous  with  black  scales, 
and  some  of  a  slightly  reddish  tinge.  Abdomen  with  a  pair  of  ob- 
lique diverging  black  streaks  on  each  ring.  Base  of  the  wing  brown ; 
beyond,  a  broad  cinereous  band ;  a  broad,  brown  mesial  patch ;  the 
inner  side  regularly  curved  outwards,  not  zigzag,  but  with  the  edge 
entire,  with   a  broad,  black  line;  in  the  middle  of  the  band  two 
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dark,  slightly  oblique  sinuate  lines ;  the  outer  side  of  the  band  is  very 
irregnlar,  consisting  of  two  large,  unequal,  subacute  teeth,  the  lower 
larger  and  double ;  below,  the  band  contracts,  being  bidentate  on  the 
outer  edge,  which  Is  black.  Beyond  is  a  row  of  nervular  dots ;  the 
usual  submarginal  whitish  zigzag  line,  with  the  edge  black  between 
the  nervules ;  fringe  dusky.  Hind  wings  with  indistinct  dusky  zigzag 
lines. 

Beneath,  the  outer  side  of  the  mesial  line  is  partially  reproduced, 
especially  on  the  costa.  Discal  dot  distinct,  esjDecially  on  the  hind 
wings,  which  are  crossed  by  two  outer  black  irregular  lines. 

Length  of  the  body  .40 ;  fore  wing  .55  inch. 

This  species  is  a  ti-ansitional  form  to  Cidaria  ;  its  essential  charac- 
ters closely  allying  it  to  Cidaria,  while  the  style  of  coloration  is  that 
of  Coremia,  though  we  should  scarcely  feel  justified  in  uniting  the 
two  genera. 

It  differs  greatly  from  C.  propugnata,  in  the  dull  brown  middle  por- 
tion of  the  middle  band ;  and  in  its  very  irregular  and  quite  different 
outer  edge,  with  its  mottled  and  strigated  outer  border.  Like  that 
species,  however,  it  wants  the  geminate  dark  spots  on  the  outer  mar- 
gin of  the  fore  wings. 

Caribou  Island,  Labrador. 

Cidaria  mssata  W.  Verz. 

Specimens  not  differing  from  those  inhabiting  New  England,  espe- 
cially Maine  and  the  White  Mountains,  occurred  not  unfrequently  at 
Caribou  Island,  August  19. 

Cidaria  brmmeata  ?».  sp. 

This  fine  species  in  its  long,  slender,  acute  wings,  with  the  outer 
margin  unusually  oblique,  and  in  its  style  of  marking,  is  related  to  C. 
russata,  though  very  much  smaller.  It  may  be  readily  recognized  by 
the  two  broad  brown  bands,  which  are  irregular  on  the  edges. 

S .  Antennae  filiform,  long  and  slender,  minutely  ciliated  beneath, 
basal  joint  white.  Palpi  short  and  small,  rather  hairy,  a  little  up- 
curved,  scarcely  passing  beyond  the  front,  which  is  cinereous,  with 
dark  scales. 

Thorax  cinereous,  with  dark  scales,  abdomen  paler  cinereous. 
Wings  quite  uniformly  dai'k  ashen  ;  a  sub-basal  irregular  brown  band, 
whitish  on  the  costa,  and  edged  with  whitish  below  ;  a  broad,  mesial, 
dark  cinereous  band,  three  times  as  broad  on  the  costa  as  on  the  inner 
edge,  with  each  side  irregular  dentate ;  on  the  inner  side  a  large  tooth 
near  the  inner  edge  of  the  wing ;  on  the  outer  edge,  a  large  tooth  sit- 
uated on  the  first  median  nervure.     Beyond,  is  a  broad  brown  band, 
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similar  to  the  inner  one,  narrowed  in  the  middki  by  the  hir^e  tooth  of 
the  mesial  band,  margined  with  a  paler  line  of  acute  spots,  and  be- 
coming black  on  the  costa  ;  a  minute  oblique  pale  apical  streak  ;  black 
spots  on  the  margin  as  usual;  fringe  dusky;  no  discal  dot;  on  the 
pale  hind  wings  a  discal  spot  with  two  outer  submarginal  curved 
lines. 

Beneath,  paler,  subluteous  on  the  outer  third  of  the  fore  wings,  like 
the  entire  surface  of  the  secondaries,  which  have  a  submedian  dusky 
patch,  most  distinct  on  the  costa ;  fringe  pale,  interrupted  with  dusky. 
Legs  dark,  banded  conspicuously  with  white. 

Length  .35  ;  fore  wing  .45  inch. 

It  may  be  known  by  its  inner  and  outer  broad  brown  bands,  mar- 
gined externally  with  whitish,  the  inner  band  becoming  whitish,  the 
outer  blackish,  on  the  costa. 

Caribou  Island,  mouth  of  Esquimaux  River,  August  3. 

Cidaria  destinata   Moschler,    Wien.    Entom.    Monatsch.    p.  375. 
Taf  10,  fig.  2.    Dec,  1860. 

This  species  is  easily  known  by  the  broad,  dusky,  scalloped,  ob- 
scurely bidentate  mesial  band,  with  a  deep  sinus  on  the  outer  side,  on 
the  median  vein ;  and  by  the  submarginal  row  of  acutely  triangular 
black  spots,  and  the  blackish  apical  patch. 

Hopedale,  August  3,  1864.     A  single  specimen. 

Cidaria  nubilata  «.  sp. 

$ .  Uniformly  dark  cinereous,  with  darker  and  whitish  scales. 
Head  dusky,  with  whitish  orbits,  and  base  of  antennjB  white  ;  palpi  long 
and  slender,  porrect,  whitish  above  and  at  the  extreme  tip,  dark  be- 
neath ;  ends  of  tegulae  whitish ;  antennte  flattened,  simple,  ciliated 
beneath.  Fore  wings  uniformly  dusky  cinereous,  near  the  base  two 
parallel  white  lines,  straight  on  the  costa,  and  on  the  costa  the  same 
distance  apart  as  the  three  succeeding  lines,  below  zigzag  ;  the  inner 
line  acutely  pointed  inwards  on  the  subcostal  vein,  thence  going 
straio-ht  to  the  inner  edge ;  second  line  acutely  dentate  outwards  on 
the  median  cell.  In  the  middle  of  the  wing  are  two  parallel  lines, 
equl-distant  from  the  other  lines,  white,  edged  within  with  black, 
which  are  succeeded  behind  by  a  row  of  obscure  ringlets.  The  outer 
distinct  white  line  crosses  the  wing,  margined  within  with  blackish, 
has  a  lone  curve  outwards  from  the  costa  to  the  middle  of  the  extra- 
dlscal  space,  with  a  large,  broad,  obtusely  tridentate  expansion,  below 
which  it  goes  straight  to  the  inner  edge,  but  is  minutely  serrate.  An 
outer  submarginal  zigzag  line  of  acute  internervular  triangular  dots ; 
a  white  apical  streak,  edged  below  with  blackish.     Fringe  unusually 
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dark  and  dusky,  ■with  still  darker  obscure  spots  on  the  ends  of  the 
ncrvules.  Hind  wing-s  dusky,  pale  at  base,  with  two  parallel  whitish 
zigzag  lines,  shaded  within  with  dusky;  edge  dusky;  fringe  a  little 
paler  than  on  the  fore  wings,  with  dusky  spots ;  no  diseal  dots  above. 

Beneath,  the  wings  are  dusky,  with  a  faint  luteous  tinge  to- 
wards the  apex ;  costa  with  four  dusky  marks,  the  third  forming 
the  beginning  of  the  outer  extra-discal  line,  which  is  broadly  sin- 
uated  opposite  the  diseal  dot,  is  angulated  outwards  slightly  on 
the  median  vein,  and  inwards  again  on  the  second  or  third 
median  vein.  This  line,  on  the  hind  wings,  is  regularly  curved,  an- 
gulated obtuseh'  inwards  on  the  Inner  edge  of  the  wing.  Beyond,  is 
a  dusky  obscure  line,  a  dusky  apical  streak,  and  below  a  little  dusky 
on  the  edge.  Fringe  paler  than  above,  with  a  peculiar,  somewhat 
luteous  tinge,  interrupted  with  dusky  nervular  spots.  Diseal  dots 
veiy  distinct,  being  linear  on  the  fore  wings,  and  ovate  on  the  sec- 
ondaries. Legs  dusky,  annidated  with  white,  abdomen  with  two 
dorsal  rows  of  dark  spots  beginning  on  the  second  segment. 

Length  .50 ;  fore  wings  .65  inch. 

This  species  closely  resembles  C.  destinato,  but  differs  in  the  dark 
dusky  fringe,  which  Moschler  states  to  be  white  in  C.  desiinata  ;  also 
in  the  two  white  lii\es  being  broadly  angulated  in  the  middle,  and  in 
having  the  broad  lobe  of  the  extra  diseal  line  well  rounded,  with 
the  three  teeth  subequal,  where  in  C.  destinata  they  are  very  unequal. 
These  three  lines  are  much  farther  apart,  especially  on  the  inner 
edge,  than  in  C.  destinata,  and  the  wing  seems  to  be  more  uniformly 
dusky  than  in  the  other  species,  as  the  broad  band  between  the  basal 
and  second  line  is  dusky,  like  the  rest  of  the  wing. 

It  is  also  closely  allied  to  Mdschler's  Lygris  lutjuhrata,  which  seems 
to  be  a  true  Cidaria,  but  differs  in  the  checkered  fringe,  in  the  two 
middle  bands  being  united  into  one,  and  in  the  two  whitish  bands  on 
the  hind  wings  being  more  zigzag.  Otherwise  in  the  general  style  of 
markings  and  coloration,  it  approaches  very  closely  Moschler 's  spe- 
cies. 

Cidaria  lugubrata. 

Ly[iri:<  Jufjnhrata  Moschler,  Wien.  Entom.  Monatsch.  Vol.  vi.  p. 
136.     PI.  l^fig.  7.     1862. 

^loravian  Stations,  Labrador. 

Cidaria  nigro-fasciata  n.  sp. 

S .  Front  full,  hairy,  cinereous,  with  black  scales  ;  palpi  long  and 
slender,  porrect,  extending  far  beyond  the  front ;  second  joint  bushy, 
broad  at  the  tip ;  third  joint  acutely  conical,  depressed.  Antennte 
dark,  stoutly  ciliated,  with  short,  stout  pectinations,  thorax  concolor- 
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ous  witli  the  front.  AVin;:ra  pale  cinereous,  with  two  fine,  basal,  black 
parallel  lines,  bent  on  the  costa ;  a  bi-oad,  mesial  band,  deep  black  on 
the  edges,  eonsistinjf  of  four  bands,  the  outer  ones  heaviest,  and 
shaded  diffusely  within  with  black,  two-thirds  as  wide  on  the  inner 
edge  as  on  the  costa ;  a  faint  discal  streak ;  the  outer  line  of  this 
broad  band  is  very  black,  straight  on  the  costa ;  on  the  first  median 
vein  it  has  a  lai'ge  acute  tooth,  of  which  the  lower  side  is  nearly  con- 
tinuous with  tlie  courf-e  of  the  band.  On  the  costa,  one-half  way  be- 
tween this  band  and  the  apex,  is  a  square,  dark  spot,  margined  Avith 
white  externally,  which  is  the  beginning  of  a  white  zigzag  line,  con- 
tinued to  the  inner  edge  of  the  wing.  Beyond,  the  edge  of  the  wing 
is  duskv,  with  a  marginal  row  of  geminate  internervular  fine  black 
dots ;  fringe  dusky  at  base,  paler  on  the  outer  half.  Plind  wings  with 
no  discal  dot ;  two  outer  zigzag  dark  lines  parallel  with  the  dusky 
edge  of  the  wing,  and  a  row  of  geminate  black  dots  and  fringe,  as  on 
the  primaries. 

Beneath,  pale,  with  a  luteous  tinge ;  on  the  basal  fourth  of  the 
costa  is  a  conspicuous  black  spot ;  a  mesial  curved  linear  costal  line, 
beyond  is  a  sinuate  black  line,  most  distinct  on  the  costa.  Outer 
edge  of  the  wing  dusky,  fringe  as  above.  Discal  dots  distinct  on  both 
wings.  An  outer  curved  sinuate  line,  especially  marked  on  the  vein- 
lets.  Fringe  paler  than  on  the  fore  wings.  Abdomen  pale  ashen 
with  a  dorsal  row  of  black  geminate  dots. 

Length  .53  ;  fore  Aving  .43  inch. 

August  2.     Caribou  Island,  Labrador. 

This  species  may  be  easily  recognized  by  its  minutely  pectinated 
antennfE,  each  branch  of  which  ends  in  a  slight  tuft  of  long  eilife  ;  by 
the  long  dark  palpi,  paler  at  tip,  the  broad,  mesial  band,  both  black 
on  the  outer  and  inner  edges,  and  not  narrowing  on  the  inner  edge 
so  much  as  usual ;  by  the  broad  dusky  patch  between  this  and  the 
apex,  margined  externally  by  a  white  line,  and  by  the  hind  wings 
having  two  distinct  waved  lines  on  the  outer  half,  and  alo  by  the 
very  distinct  double  row  of  black  abdominal  spots. 

Cidaria  strigata  n.  ,<t/j. 

Like  the  one  preceding,  this  species  has  short,  broad  wings,  not  so 
acutely  pointed  as  in  the  typical  species,  but  the  palpi  are  long  and 
slender,  much  as  usual. 

S  .  Antennas  with  unusually  large  pectinations,  dark,  concolor- 
ous  with  the  front  and  the  palpi,  which  are  long  and  slender,  esjae- 
cially  the  third  joint.  Fore  wings  with  two  basal  lines,  a  broad,  black 
band,  contracting  greatly  just  before  the  hind  edge,  where  it  is  about 
one-third  as  broad  as  on  the  costa ;  a  broad,  mesial  tooth  on  the  outer 
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edge,  below  a  little  simiated.  This  band  is  accompanied  on  the  outer 
edge  by  a  marginal  dusky  band,  not  present  in  C.  nigro-fasciata. 
Beyond,  is  a  row  of  fine,  nervular,  black  dots  ;  a  submarginal  white 
zigzag  line,  going  obliquely  to  the  apex.  On  the  costa  is  a  sub- 
apical  pair  of  black  stripes,  the  inner  of  the  two  being  oblique.  The 
hind  wings  are  pale,  with  very  faintly  marked  lines.  Luteous  be- 
neath towards  the  apex.  Two  dark  lines  beneath,  the  outer  one 
consisting  of  dots.  Discal  dots  distinct,  abdomen  dusky,  with  the  seg- 
ments edged  with  white. 

Length  .40  ;  fore  wing  .50  inch. 

Differs  in  its  broadly  pectinated  antennae,  the  broad,  mesial,  black 
band  nai-rowing  rapidly  on  the  inner  edge.  Also  by  the  distinct  dis- 
cal dot,  and  the  quite  distinct  dusky  line  along  the  outer  margin  of 
the  band,  with  the  distinct  oblique  black  line  on  the  costa  near  the 
apex,  and  the  black  dots  beneath  the  spot  on  the  nervules. 

August  3.     Caribou  Island. 

Cidaria  aurata  n.  sp. 

S .  Dull,  obscure  cinereous,  dusted  with  golden  scales.  Front 
whitish,  witli  dusky  scales;  base  of  the  antennie  whitish,  beyond 
nr!nutely  annulated  with  white;  palpi  black-brown,  much  darker 
than  usual.  Wings  ashen,  mottled  thickly  with  didl  dark  scales,  which 
are  arranged  in  three  dark,  dull,  obscure,  diffuse  broad  bands,  of 
which  the  outer  two  unite  just  below  the  median  vein  to  form  a  broad 
patch  ;  these  lines  are  zigzag  on  the  outer  edges,  and  margined 
with  whitish  points ;  a  parallel  row  of  irregular  golden  scales,  espe- 
cially visible  on  the  outer  third  of  the  wing,  and  also  on  the  inner 
edge  along  its  whole  length.  Edge  of  the  wing  dark;  fringe  dark  at 
the  base.  Hind  wings  with  a  distinct  discal  dot ;  clear  in  the  middle, 
but  towards  the  outer  edge  becoming  mottled  with  dark.  Abdomen 
dark,  ringed  with  whitish.  Beneath,  pale  whitish  cinereous,  the  lines 
obscurely  repeated,  especially  marked  on  the  costa ;  abdomen  paler 
beneath.     Legs  pale,  fore  legs  dark,  narrowly  annulated  with  white. 

Length  .52 ;  fore  wing  .70  inch. 

Differs  in  its  short  dark  palpi,  acute  fore  wings,  which  are  dusted 
with  bright  golden  scales  on  the  outer  third,  and  on  the  inner  margin, 
and  very  faintly  on  the  outer  edge  of  the  secondaries. 

I  have  specimens  ti-om  O'cak,  and  Cai'ibou  Island.  It  also  occurs 
not  uncommonly  at  the  White  JNIountains,  where  it  was  captured  b}^ 
Mr.  C.  A.  Shurtleff,  August  1-11,  in  Tuckerman's  ravine,  specimens  of 
which  are  in  the  collection  of  this  Society.  Mr.  F.  G.  Sanborn  has 
also  obtained  it  from  Mt.  Washington,  New  Hampshire. 

Tiiere  are  rubbed  specimens  of  three  other  species  of  Cidaria 
from  Labrador,  too  much  injured  for  description. 
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Cidaria  discoptaria  (F.  R.)  Christoph,  1.  c.    1858.    p.  313. 
"  Labnulor,"  Cliristoph.     Moscliler,  1.  c.     18G0.     p.  375. 

Cidaria  obductata  Moschler,  1.  c.    1860.    p.  374.  Taf.  10.  fig.  3. 

"  ;in  hicluatn  var  ?" 
"  Lahrador,"  jVIuschler. 

Cidaria  populata  (Linn.)    Mcischler,  1.  c.    p.  375. 
"  Labrador,"  Moschler. 

Cidaria  destinata  IVIoschler,  1.  c.    p.  375.  Taf.  10,  fig.  2. 

"  Labrador,"  ^Muschler. 

Cidaria  csesiata  W.  Verz.    IMoschler,  1.  c.    p.  37G. 

PYRALID^. 

Botys  ephippialis  Zettst.    IMoschler,  1.  c.  Taf.  10.  fig.  8,  p.  377. 
"  Labrador,"  jMoschler. 

Botys  torvalis  Moschler,  1.  c.  viii.  p.  198.  Taf.  5.  fig.  16. 
"  Labrador,"  Moschler. 

Scopula  glacialis  n.  sp. 

(J .  Resembles  S.  prunalls  of  Europe,  but  the  palpi  are  a  little 
shorter,  and  it  is  a  smaller  species  throughout,  while  the  apex  of  the 
fore  wings  is  more  obtuse.  Of  an  uniform  pale  ashen,  palpi  dark  on 
the  sides,  with  a  dark  narrow  line  on  each  side  and  in  front.  Fore 
wings  with  a  thrice  deeply  zigzag  narrow  black  line  near  the  base  ; 
an  obsolete  dark  line  crossing  the  discal  space,  turning  outward,  and 
becoming  angulated  on  the  submedian  vein ;  beyond,  is  a  paler  space, 
on  the  outer  edge  of  which  is  a  distinct  submarginal  curved  row  of 
black  dots,  which  in  the  middle  are  slightly  wedge-shaped.  Beyond, 
the  wing  is  cinereous,  with  a  slightly  tawny  tinge,  as  at  the  base  of 
the  wing.  A  marginal  row  of  equilateral  triangular  black  dots. 
Fringe  concolorous  with  the  wings,  with  a  dusty  line  at  base.  Hind 
wings  a  little  paler ;  that  of  the  fore  wings  with  no  markings,  fringe 
paler. 

Beneath,  cinereous,  hind  wing  a  little  lighter  than  the  fore  wings ; 
costa  of  primaries  paler,  with  five  very  distinct  black  dots  on  the  outer 
half,  and  the  marginal  row  very  distinct.  From  the  middle  costal  dot 
goes  a  nearly  straight  dusky  line,  curving  inwards,  and  fading  away 
on  the  second  median  cell.  A  diffuse  discal  discoloration  connects 
with  the  first  costal  dot.     Legs  pale,  silvery. 

Length  .30  ;  fore  wing  .38  inch. 

Hopedale,  August  3,  1864. 
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Psrrausta  borealis  ??.  sp. 

?.  Dusky  brown;  head  ami  palpi  somewhat  tawny;  thorax 
brown,  antrnnae  blaek-brown  ;  fore  wings  dusky  brown,  with  tawny 
yellow  markings  ;  deep  tawny  at  basal  two-thirds  of  the  costa,  which 
forms  a  curved  line,  turning  abruptly,  and  terminating  on  the  basal 
third  of  the  inner  edge.  On  the  middle  of  the  discal  area,  near  the 
inner  third  of  the  wing,  is  a  black  discal  spot.  A  broad,  irregular, 
diffuse,  submarginal,  yellow  band,  expanding  on  the  costa,  and  con- 
necting in  the  middle  of  the  wing  with  the  marginal  yellow  band. 
There  is  above  an  obscure,  discal  discoloration.  The  edge  of  the 
wing  Is  narrowly  margined  with  black.  Fringe  dusky,  concolorous  on 
both  wings,  base  blackish.  Hind  wings  blackish  on  the  basal  two- 
thirds,  especially  beyond  the  discal  dot,  forming  a  curved  band  ;  be- 
yond is  a  yellow,  regular  line,  then  a  submarginal  black-brown  line, 
and  a  narrow  linear  yellow  marginal  line  ;  edge  narrowly  black ; 
fringe  dusky.  Abdomen  paler,  with  luteous  bands  ;  body  beneath 
pale  ashen,  concolorous  with  the  legs. 

Beneath,  the  wings  are  mostly  yellowish,  instead  of  dusky,  as 
vbove,  with  the  dark  bands  much  as  above ;  the  inner  and  outer 
liscal  dots  present. 

Length  .31  ;  fore  wing  .32  inch. 

July  14.     Square  Island,  Labrador.     Rare. 

Eudorea  ?  frigidella  n.  sp. 

TVlngs  long  and  narrow,  costa  rather  convex  ;  blackish,  powdered 
with  gray ;  discal  dot  distinct ;  an  outer  darker  line  margined  ex- 
ternally with  pale  gray,  and  once  sinuate  in  the  middle.  A  maro-inal 
row  of  black  dots,  fringe  pale.  Beneath,  uniformly  dusky,  fore 
;vlngs  darker,  especially  the  costa.     Legs  dark,  ringed  with  pale  dots. 

Length  of  the  body  .45  ;  fore  wing  .50  Inch. 

A  common  species  at  Caribou  Island,  and  readily  distinguished  by 
its  long  wings  and  single  sinuate  line,  as  If  dislocated  In  the  middle  of 
the  wing. 

Eudorea  centuriella  Christoph,  1.  c.  314.     Eudorea  borealis,  Du- 
ponchel,  Lefebvre,  Ann.  Soc.  Ent.  de  France,  v.,  p.  400.     1836. 
Labrador,  Christoph. 

Evidorea  ?    albisinuatella  n.  sj}. 

S  .  Cinereous,  with  whitish  scales ;  head  ashen,  with  white  scales 
on  the  base  of  the  antenna,  which  are  very  slender,  whitish  above 
and  on  the  sides  of  the  front.  Palpi  very  long  and  slender,  acute, 
white  above,  and  especially  beneath,  dark  on  the  sides.     Thorax  gray, 
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witli  nuiacroiis  wliite  scales.  Fore  wings  dusky  f^ay,  a  mosial  loiigi- 
tiulinal  whito  stripe  just  beneath  the  subcostal  vein,  connects  with  a 
])road  regular  transverse  oblique  white  band,  which  is  diOusely  lined 
with  wliitish  scales  forming  a  transvei-se  shade.  Ik-yond,  dusky,  a 
subniai'ginal  whiti;  Ijaml,  curved  on  the  costa,  angulated  outwards  on 
the  extra-dis(;al  cell,  then  going  obliquely  and  parallel  with  the  outer 
edge,  to  the  inner  edge.  Fringe  ashen,  white  opposite  the  disc,  and 
on  the  inner  angle.  Abdomen,  hind  wings  and  legs,  all  concolorous, 
of  an  unifijrm  ashen,  paler  than  the  fore  wings,  with  no  markings  ;  ex- 
treme edge  blackish  ;  base  of  fringe  with  a  dusky,  narrow  line. 

Beneath,  very  uniformly  ashen,  costa  of  fore  wings  with  whitish 
scales;  only  the  outer  white  sinuate  line  present,  most  distinct  on  the 
costa;  edge  of  both  wings  blackish;  fringe  narrowly  interrupted  with 
white;  legs  whitish  beneath. 

Length  .35  ;  fore  wing  .40  inch. 

Easily  known  by  the  submarginal  sinuate  white  line,  the  oblique 
dusky  band,  just  within  the  middle  of  the  fore  wing,  shaded  with 
white  on  each  side. 

Okak,  Weiz. 

Crambus  unistriatellus  n.  sp. 

Of  the  usual  yellowish-brown  color ;  head  and  palpi  very  pale 
grav,  concolorous  with  the  abdomen ;  palpi  long,  slender,  acute, 
whitish  above  and  within.  Fore  wings  with  a  single,  broad,  uninter- 
rupted, longitudinal  white  band,  edged  on  each  side  with  a  few  dark 
scales ;  the  line  extends  to  the  outer  edge,  expanding  upwards  on  the 
apex  of  the  wing;  edge  of  the  costa  narrowly  bordered  with  white 
towards  the  apex  ;  a  submarginal  row  of  black  minute  dots ;  fringe 
concolorous  with  the  rest  of  the  wing.  Hind  wings  white  above  and 
beneath.  Legs  pale  gray,  concolorous  with  the  abdomen  and  under 
side  of  the  fore  wings. 

Length  of  the  body  .55  ;  fore  wing  .50  inch. 

Not  uncommon  at  Cai-ibou  Island.  It  differs  from  any  other  Lab- 
rador species  known  to  us,  by  the  single,  broad,  straight,  longitudinal 
white  stripe,  dilating  towards  the  apex  of  the  wing. 

Crambus  argillaceellus  n.  sp. 

9  .  Of  an  uniform  dark  leaden  clay  color.  Head  and  thorax  Avith 
a  bronzed  hue,  concolorous  with  the  upper  side  of  the  palpi,  which 
are  white  beneath,  a  white  line  running  from  them  to  the  longitudinal 
white  line  situated  jiist  behind  the  subcostal  vein,  and  dilating  in  the 
middle  of  the  wing,  ending  acutely  on  the  outer  fourth  ;  on  each  side 
of  this  point  begin  two  parallel  white  lines,  which  cud  in  a  broad  tri- 


180'J.]  55  [Packard. 

aii'jjiilar  expansion  on  the  apex.  A  subraarginal  dark  reddisli-lnvjwu 
line  starts  from  the  costa  opposite  the  end  of  the  white  stripe,  making 
an  obtuse  angle  near  the  apex,  and  then  following  the  outer  edge  of 
the  wing,  terminates  in  a  sinuate  co>irse  on  the  internal  angle.  Fringe 
much  paler,  but  not  whitish.  Hind  wings  dark,  argillaceous  above  and 
beneath.     Legs  dark  in  front,  hind  legs  paler. 

Length  of  the  body  .35  ;  fore  wing  .35  inch. 

Differs  from  any  other  species  I  am  acquainted  with,  in  its  dark 
leaden  hue,  the  dark  hind  wings,  with  the  single  longitudinal  white 
stripe  on  the  fore  wings,  succeeded  by  two  white  parallel  lines,  and  a 
broad  apical  patch. 

Square  Island,  Labrador,  July  14,  1864. 

Crambus  trichostomus    Christoph,    Ent.    Zeitung,  Stettin,  xix. 
p.  313.     1S58.     Moschler,  WIen.  Entoni.   Monatsch.,  iv.    Taf  10, 
fig.  10.    p.  379.     1860. 
'•July  and  August.    Frequent." 

Crambus  labradoriensis  Christoph,  1.  c.  p.  314. 
"  Okak,  July." 

Crambus  albellus    Clemens,    Proc.    Ent.    Soc.  Philad.     p.   418. 

March,  1864. 

Near  the  mouth  of  Esquimaux  River,  Straits  of  Belle  Isle,  August 
3,  1860. 

Crambus  inornatellus  Clemens,  1.  c.    418. 
Caribou  Island,  July  15,  1860. 

TORTRICIDJ]:. 
Sciaphila  niveosana  n.  sp. 

S .  White,  with  dusky  olive  scales.  Head  bro-wn,  with  whitish 
scales;  palpi  white  above,  and  on  the  sides,  except  on  the  basal  joint. 
Antennae  brown,  minutely  annulated  with  white  ;  thorax  brown  ;  fore 
wings  white,  mottled  with  dusky  olivaceous  scales,  which  form  a  dif- 
fuse patch  on  the  base  of  the  wing,  not  reaching  to  the  costa  ;  another 
diffuse,  oblique  band  in  the  middle  of  the  wing,  which  is  often 
divided  into  two  patches  simply,  not  reaching  to  the  costa ;  another 
diffuse  oblique  band  in  the  middle  of  the  wing,  often  also  divided 
into  two  patches,  not  extending  to  the  costa,  or  inner  edge  of  the 
wing ;  the  wing  is  cloudy  towards  the  apex  ;  fringe  white ;  hind 
wings  a  little  dusky,  fringe  white  ;  abdomen  dusky,  with  a  silvery  re- 
flection, scales  of  tip  with  a  tawny  hue. 

Length  of  body  .27  ;  fore  wings  .36  inch. 


Packard.]  56  [October  17, 

It  is  allied  to  SridphUd  ossnana  of  Europe,  and  may  be  easily  rec- 
o<^nizcd  by  its  chalky  white  win;^rs,  and  dusky  scales  clouding  the  sur- 
face at  the  base,  in  the  middle,  and  towards  the  apex  of  the  wing; 
sonietiniiis  tlu!  wing  is  nearly  white,  with  only  a  dusky,  diffuse,  discal 
spot.     Legs  brown,  with  a  deep  ohve  reflection. 

Okak,  Weiz.     llopedale,  August  3.     Not  infrequent. 

Pandemis  leucophaleratana  n.  sp. 

Pale  cinereous.  Head  very  hairy ;  palpi  large  and  bnshy.  Fore 
wings  cinereous,  with  reddish-brown  scales  ;  checkered  minutely  on 
the  costa  with  wliite  dots,  alternating  with  very  oblique  brown  streaks, 
and  directed  outward.  Just  before  the  falcate  ape.K  are  two  parallel 
white  short  lines ;  a  large  white  patch  on  the  internal  angle  of  the 
wing,  reaching  two-thirds  of  the  way  to  the  costa,  not  extending  to 
tlic  outside  of  tlie  fringe,  and  on  the  inside  presenting  a  well-defined 
once-angulated  margin.  Apex  much  elongated,  very  falcate,  fringe 
on  the  costa  blackish,  white  at  base  ;  below  the  apex  the  fringe  is 
white,  interrupted  by  a  black  line  just  under  the  apex.  Hind  wings 
uniformly  cinereous. 

Beneath,  paler,  hind  wings  paler  than  the  primaries,  costa  white, 
interrupted  with  dai'k  linear  spots,  apex  black-brown,  with  a  mesial 
longitudinal  white  streak,  and  below  suddenly  white.  Legs  ashen ; 
tarsi  annulated  with  white. 

Length  .26  ;  fore  wings  .27  inch. 

Allied  to  P.  lieparana  of  Europe.  It  may  be  known  by  its  very 
falcate  primaries ;  the  large  white  patch  on  the  internal  margin,  and 
the  two  small  white  costal  lines  just  before  the  apex, 

llopedale,  Labrador,  August  3.     Not  common. 

Conchylis  chalcana  n.  sp. 

Front  bushy,  palpi  long  and  thick,  middle  of  front  white,  on  each 
side  broadly  margined  with  yellow ;  palpi  ochreous  on  the  sides ;  an- 
tenna3  dark,  thorax  with  pale  and  ochreous  scales,  wings  whitish  gray, 
with  an  ochreous  band  and  patches.  Base  of  the  wing  dusky ;  be- 
yond, a  broad  whitish  band,  succeeded  by  an  oblique  bronzed,  ochre- 
ous band,  which  is  dark  on  the  costa,  with  dark  scales  in  the  middle 
of  the  wing.  The  band  is  deeply  acutely  Indented  on  the  submedian 
space;  this  is  succeeded  by  a  whitish  band,  with  an  interrupted  row 
of  deep  ochreous  patches,  consisting  of  a  costal  and  internal  spot,  the 
latter  triangular,  and  situated  on  the  inner  edge,  and  margined  witli 
blackish  on  the  edge,  with  a  small  mesial  spot,  with  scattered  deep 
ochreous  scales.  Beyond,  is  a  dusky  shade,  going  from  the  costal  spot 
to  the  inner  angle.      Margin  whitish,  fringe  whitish,  black  at  base. 
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Hind  wino;s  dusky  as  usual,  with  a  white  fringe.  Legs  dark,  rino-ed 
with  whitish ;  hind  le2;s  pale  whitish  above. 

Length  of  the  liody  .25 ;  fore  wings  .35  inch. 

Strawberry  Ilarl^or,  near  Cape  Webuc,  July  26.     Not  common. 

Differs  in  its  deep  ochreous,  almost  bi'onzed,  irregular  oblique  band, 
and  outer  row  of  three  spots,  that  on  the  inner  edge  being  triangular, 
margined  with  black. 

Coneliylis  deutschiana  Zett.    p.  119. 

••  Dovrefjeld,  Norway,"  Wocke  ;  Labrador,  Moschler. 

Tortrix  gelidana  Moschler,  1.  c.  vi.  p.  138.  Taf  1,  figs.  9,  10. 
1862.     (5,  ?.     (T.  algidana  in  the  text.) 

A  common  form  at  Hopedale,  less  abundant  at  Square  Island, 
farther  south.  It  may  possibly  be  found  to  be  synonymous  with 
Cuvtis's  Argyrotosa  f  Parnjana,  PI.  A,  fig.  13. 

Some  specimens  vary  in  being  almost  entirely  bright  ferruginous, 
with  three  darker  triangular  spots  on  the  fore  wings,  arran^-ed  in  a 
nearly  equilateral  triangle,  the  two  basal  ones  being,  one  in  the  mid- 
dle of  the  costa,  the  other  at  the  apex.  Fringe  paler.  Hind  wino-s 
pale  luteous-ashen ;  abdomen  dark  at  base,  tip  tawny. 

Hopedale,  August  3  and  4.     Henley  Harbor,  August  22. 

Caribou  Island,  rare.  This  is  evidently  a  high  arctic  species,  "row- 
ing less  common  southwards  toward  the  Straits  of  Belle  Isle. 

Penthina  glaciana  Moschler.  Wien.  Entom.  Monatsch.  viii.  p. 
199.  1864.  6'e7-icorw  ^Zactarta  Moschler,  1.  c.  iv.  p.  380.  Taf  10 
fig.  9. 

"Whole  coast,  common.  At  Caribou  Island  occurred  specimens 
which  differ  in  having  the  two  white  bands  neai'ly  straight,  the  outer 
especially  so,  having  very  regidar  sides,  not  sinuated  deeply  as  usual.* 

Penthina  frigidana  n.  sp. 

(5 ,  ? .  Cinereous,  head  subfuscous,  paljji  cinereous.  Fore  wings 
spotted  with  dusky  ashen  and  black,  crossed  by  interrupted  wavy 
lines,  blackish  on  the  costa;  base  of  the  wing  whitish,  but  rather 
thickly  dusted  with  black  scales,  with  three  black  dots,  two  costal, 

*Penthina  glaciana  has  been  taken  by  Mr.  F.  G.  Sanborn  in  considerable  num- 
bers during  July,  1866,  on  the  summit  of  Mount  Washington,  New  Hampshire. 
Three  varieties  of  the  species  occurred  there,  which  correspond  throughout  with 
three  similar  variations  of  this  same  species  which  frequently  occurred  at  Hope- 
dale,  Labrador,  August  3, 1864.  Two  of  the  White  Mountain  specimens  differed 
in  having  the  transverse  bands  a  little  narrower;  but  on  the  whole,  these  differen- 
ces do  not  amount  to  those  usuaUy  presented  by  what  are  called  by  some  natural- 
ists "  climatal  varieties." 
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and  one  in  the  mirldle  of  the  wing.  This  is  succeeded  ])y  a  darker 
band,  and  a  broad,  b^hter  space ;  on  the  outer  fourth  of  the  costa  is 
an  ol)lique  band  of  even  width,  which  crosses  to  the  internal  an(!;le ; 
in  the  middle  of  this  white  band  is  a  narrow  linear  projection  in- 
wards under  the  subcostal.  This  band  varies  in  sending  in  an  acute 
point,  or  a  simple  linear  elongation,  and  the  white  band  may  extend 
to  the  apex  ;  it  is  marked  on  the  costa,  with  three  black  dots.  Hind 
wings  cinereous  as  usual,  more  dusky  at  tip,  fringe  whitish,  with  two 
dusky  lines  at  the  apex,  as  on  the  fore  wings.  Benciath,  uniformly 
dusky  cinereous,  costa  on  the  outer  half  spotted  with  white  and  black, 
the  three  white  spots  at  the  apex  being  pupilled  with  black.  Hind 
wings  paler. 

Length  .30  ;  fore  wings  ..30  inch. 

A  common  species,  and  closely  allied  to  P.  glaciana,  but  it  is 
smaller,  with  narrower  wings.  The  whitish  line  at  the  base  of  the 
fore  wing  is  often  obsolete,  and  the  basal  three-fourths  of  the  wing  are 
very  uniform.  It  also  differs  in  the  outer  white  band,  vrhich  varies 
greatly  in  shape,  in  being  dentate  inwards,  not  having  the  simple 
flexure  inwards  on  the  median  that  is  present  in  P.  glaciana. 

Penthina  tessellana  n.  sp. 

(5,?.  Cinereous  with  black  patches  and  dots.  Head  and  thorax 
dark,  with  whitish  scales.  Head  blackish  on  the  vertex,  front  paler, 
palpi  dark,  paler  beneath;  tips  of  second  joint  very  square,  truncate; 
third  joint  minute,  acute,  depressed.  Fore  wings  checkered  conspic- 
uously on  the  costa  with  black,  irregular  bands  and  spots ;  a  basal 
black  band,  growing  pale  inwards,  with  its  outer  edge  irregular,  en- 
closing a  conspicuous  white  spot  on  the  submedian  vein ;  towards  the 
costa,  the  edge  becomes  oblique,  directed  inwards  on  the  costa.  Be- 
yond is  a  broad  whitish  band  flecked  with  dark  scales,  which  enclose 
a  black  dot  on  the  costa.  In  the  middle  of  the  wing  is  a  broad  black 
band,  limited  on  the  costa,  but  below  the  middle  of  the  wing  formed 
of  detached  black  patches,  three  in  number,  the  outer  one  being  near 
the  internal  angle.  Beyond,  on  the  costa,  are  three  black  checks,  or 
square  spots,  alternating  with  white,  the  extreme  apex  is  black,  with 
a  larger  diffuse  black  conspicuous  spot  surrounded  with  white,  this 
diffuse  spot  in  the  9  connects  with  the  spot  near  the  internal  angle, 
forming  an  oblique  submarginal  line  ;  edge  of  the  wing  dark,  enclos- 
ing three  white  spots,  which  in  fresh  specimens  form  a  short  wavy 
white  line;  fringe  uniformly  dusky-brown,  often  interrupted  with 
white.  There  is  above  a  conspicuous  white  spot  in  the  angle  of  the 
middle  of  the  outer  edge  of  the  middle  band. 

Beneath,  cinereous,  checkered  on  the  costa,  hind  wings  paler.  Legs 
cinereous,  tarsi  darker,  ringed  with  whitish. 
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Length  of  body,  S  .30,  9  .28 ;  fore  wing,  $  .30,  9  .31  inch. 

The  female  diflibrs  in  having  longer  wings,  while  the  male  has  a  de- 
cidedly brown  hue,  with  a  white  spotted  fringe. 

Its  markings  are  not  very  characteristic,  as  the  lines  and  spots  vary 
greatly  with  the  age  of  the  specimens,  and  much  rubbed  specimens 
could  scarcely  be  identified  from  the  above  description.  The  check- 
ered costa,  each  white  spot  being  pupilled  by  a  black  dot ;  the  distinct 
white  square  in  the  middle  of  the  wing,  and  the  blackish  apical  and 
subapical  patches,  together  with  the  angulated  mesial  band,  will 
further  serve  to  distinguish  it. 

A  common  species  ranging  from  Caribou  Island  to  Ilopedale.  It 
was  most  abundant  at  Square  Island  in  July. 

Penthina  fulvifrontana  n.  sp. 

5 ,  ? .  Head,  including  the  front,  tawny  ;  palpi  dark  cinereous, 
white  at  tip  and  beneath,  second  joint  scarcely  so  broadly  truncate  at 
tip,  as  in  P.  tessellana ;  antennte  dark  brown.  Thorax  dark  cine- 
reous. Fore  wings  brown,  with  ochreous  scales,  and  three  transverse 
whitish  bands ;  brown  at  base,  becoming  blackish  towards  the  whitish 
band,  especially  on  the  costa,  which  band  is  of  even  width  through- 
out, and  angulated  outwardly  on  the  median  space,  and  which  on  the 
costa  encloses  a  brown  dot.  A  broad,  irregular  brown  band  in  the 
middle  of  the  wing,  becoming  blackish  on  the  costa,  with  ochreous 
scales  in  the  middle ;  beyond  is  a  whitish  baud  which  terminates  in  a 
rounded  end  on  the  submedian  vein,  and  enclosing  on  the  costa  a  tri- 
angular brown  spot.  Beyond,  are  two  slight  oblique  (outwards) 
brown  lines,  the  outer  one  the  longer,  and  terminating  on  the  lower 
two-thirds  of  the  outer  edge.  Apex  brown,  fringe  white,  brown  on 
the  extreme  apex,  with  a  dark,  basal,  narrow  line,  obsolete  towards 
the  inner  edge,  and  a  few  brown  scales  in  the  middle. 

Hind  wings  dusky  cinereous,  concolorous  with  the  abdomen,  the 
tip  of  which  is  paler  and  concolorous  with  the  fringe.  Beneath,  the 
body  and  both  wings  are  dusky  cinereous,  with  four  pale  costal  spots 
on  the  outer  half  of  the  wing,  alternating  with  square  blackish  spots. 
The  fore  legs  are  ringed  with  white ;  hind  legs  pale  cinereous. 

Length  .26;  fore  wing  .27  inch. 

Sloop  Harbor,  common  July  19.  Strawberry  Harbor,  July  26, 
Tub  Island,  Aug.  7. 

A  common  species,  though  less  so  than  the  foregoing.  When  the 
specimens  are  rubbed,  the  body  is  paler,  and  the  ochreous  scales  are 
much  more  distinct ;  these,  with  the  pale  tawny  front,  will  readily 
distinguish  it  from  the  other  species. 
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Penthina  murina  n.  sp. 

]\Ii)iisc  color,  dusted  tliickly  with  tawny  scales,  head  and  thorax 
darker.  Palpi  l)lackisli  towards  the  tip;  third  joint  bhick.  Anten- 
nic  l)rown,  minutely  annulated  with  wliitc.  Fore  wings  mouse  color, 
with  pale,  tawny,  obscure,  small  costal  spots,  and  an  obscure  trans- 
verse, diffuse  pale  band,  extending  from  just  ]M;yond  the  middle  of 
the  costa  to  the  int(;rnal  margin.  There  are  no  other  markings.  The 
a])ical  i)ortion  of  the  costa  is  ])ale  luteous,  concolorous  with  the  fringe, 
which  on  the  outer  half  is  dusky  on  the  apex,  sending  an  interrupted 
line  towards  the  internal  angle,  with  a  similar  dusky  line  at  the  base. 
Hind  wings  pale,  becoming  dusky  towards  the  apex,  concolorous  with 
the  hind  legs.  Abdomen  dusky  cinereous,  anal  tuft  paler.  Fore 
tarsi  dusky  cinereous,  ringed  with  pale  luteous. 

Length  of  the  body  .30  ;  fore  wing  .36  inch. 

A  common  species  at  the  Straits  of  Belle  Isle.  It  is  dull-colored 
mouse-brown,  with  lighter,  fine  scales,  and  paler  spots  on  the  fore 
costa,  with  a  broad  diffuse  band  from  just  beyond  the  middle  of  the 
costa  to  the  internal  margin,  by  which  characters  it  may  be  known. 
It  Ixdongs  to  Lederer's  genus  Ileterognomon,  but  does  not  differ  gen- 
erically  from  the  other  species  mentioned  above,  referred  to  Penthina. 

July  14.     Caribou  Island. 

Penthina  mcBstana  Wocke. 

"Finland,"  (Wocke);  Labrador,  Moschler,  1.  c.    p.  199. 

Penthina  turfosana  Il.-Sch. 

Finland  (Staudinger);  Labrador,  Moschler.    p.  199. 

"Penthina  n.  sp."  Christoph,  1.  c.   p.  313.     Moschler,  1.  c.    p.  381. 

"  JSear  Sauciana."    Labrador. 

Ablabia  pratana  Iliibner. 

"Labrador,"  Christoph,  1.  c.    p.  313.     Moschler,  1.  c.    p.  380. 

Anchylopera  plagosana  Clemens.  Proc.  Ent.  Soc.  Phil.  p.  417. 

March,  1864. 

Abundant  on  the  exposed  low  plains  on  Caribou  Island,  occurring 
rarely  at  Square  Island. 

Halonota  Packardiana  Clem.,  1.  c.    417. 
Caribou  Island.     Common. 

Antithesia  bipartitana  Clem.  Proc.  Acad.  Nat.  Sc.  Pliilad.  1860. 
346.     (1861.)     Proc.  Ent.  Soc.  Philad.  ii.  p.  418.     March,  1864. 
Specimens  from  Labrador  are  a  little  larger,  but  do  not  differ  es- 
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sentially  from  those  from  Maine.     CarilK)u  Island,  common,  but  not 
found  northward.     It  is  evidently  not  a  member  of  the  Arctic  fauna. 

Grapholitha  nebulosana  n.  sp. 

Body  blackish,  wings  clouded,  dusky ;  head,  palpi  and  thorax,  uni- 
formly dull  brown,  abdomen  becoming  more  cinereous,  wings  very 
uniformly  dusky,  with  no  lines  or  spots,  but  a  few  scattered  black  dots 
on  the  costa,  and  dusky  scales  on  the  middle  of  the  wing,  gathered 
into  an  obscure,  dark  spot,  which  has  a  slightly  tawny  tinge,  and 
forms  a  short,  oblique,  dusky  band.  The  hind  wings  are  paler  than 
the  fore  wings.  The  two  anterior  pairs  of  legs  are  dusky,  the  tarsi 
ringed  with  white,  while  the  hind  tibise  and  tarsi  are  whitish  silvery. 

Length  of  the  body  .28  ;  fore  wing  .3G  inch. 

It  is  not  infrequent  at  Strawberry  Harbor.   July  2G-30. 

It  may  be  recognized  by  the  absence  of  very  distinctive  markings 
on  the  fore  wings,  and  by  the  uniformly  dusky  body.  A  discal  dot  is 
sometimes  present,  communicating  by  a  dark  oblique  line  with  a 
costal  dot,  and  there  are  a  few  tawny  scales  on  the  apex.  Fringe 
dusky,  with  a  mesial  white  line,  on  the  hind  wings  white. 


TINEID^. 
Grelechia  trimaculella  n.  sp. 

$ .  Blackish,  especially  the  thorax,  and  the  costa  towards  the  apex 
of  the  fore  wings.  Front  cinereous,  palpi  black  above,  beneath  cin- 
ereous, terminal  joint  entirely  black,  wings  dark  cinereous  with  black- 
ish scales ;  at  the  base,  a  narrow  white  line  starts  from  the  costa,  and 
turns  outwards  at  a  right  angle,  following  the  submedian  vein,  and  is 
then  bent  downwards  at  a  right  angle,  terminating  just  below  the 
submedian.  In  the  middle  of  the  wing  is  a  short  longitudinal  white 
stripe,  ending  near  the  dark,  obscure,  discal  dot.  On  the  outer  front 
of  the  wing  is  a  costal  and  internal  white,  conspicuous  straight  spot, 
which  is  white  at  the  end  near  the  middle  of  the  wing.  Fringe 
dusky  ashen,  or  whitish;  the  hind  wings  are  of  the  same  ashen  hue. 
Legs  blackish,  annulated  with  white,  hind  tibiae  pale  within. 

Length  .26  ;  fore  wing  .34  inch. 

Strawberry  Harbor,  the  last  of  July. 

In  one  specimen  the  fringe  is  whitish  ashen,  in  the  other  it  is  dark, 
and  the  white  markings  are  much  more  distinct.  Beneath  both  wings 
are  concolorous  with  the  upper  side  of  the  secondaries,  with  a  pale 
spot  on  the  outer  fourth  of  the  costa. 
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Gelechia  labradorica  Moscliler,  Wien.  Entom.  IMonatsch.   viii. 
p.  200.     Tai".  i>,  fig.  17.    3.  18G4. 
Moravian  Missions,  Labrador,  Moschler. 

Gelechia  continuella  Mcischler,  Wien.  Entom.  Monatsch.  viii. 
p.  200. 
"Finmark,"  Standinjrer.     Labrador,  Moschler. 

Gelechia  labradorella  Clemens.  Proc.  Ent.  Soc.  Philad.  ii.  p.  12. 
Caribou  Island,  Lalirador,  March,  1863. 

Gelechia  brumella  Clem.,  1.  c.    March,  1864.    p.  416. 
Caribou  Island,  July  20. 

Tinea  spilotella  Tengstrbm. 

Tinea  ruslicella  Linn.  var.  b.  Moschler,  1.  c  vi.  p.  139.  viir.  p. 
200.     (not  Blahophanes  monacheUa.) 

Christoph,  1.  c.     p.  314. 

Tinea  bi/lavimaculeUa  Clem.  Proc.  Acad.  Nat.  Sc.  Philad.  Sept. 
18.59.    p.  257,     Proc.  Ent.  Soc.  Philad.  iii.  p.  415.  1863. 

"  Okak,  June."  Christoph.  Caribou  Island,  and  Square  Island, 
Labrador. 

Ornix  boreasella  Clem.,  1.  c.  416.  1863. 
July  15.     Caribou  Island,  Straits  of  Belle  Isle. 

Incurvaria  labradorella  Clem.,  1.  c.  416.  1863. 
AVith  the  preceding.     Caribou  Island. 

CEcophora  frigidella  n.  sp. 

3 .  Tawny,  with  a  large  black  discal  dot.  Head  and  palpi  pale 
tawny,  of  a  little  lighter  hue  than  the  wings.  Body,  including  the  ab- 
domen, of  a  pale  bronzed  hue.  Wings  uniformly  tawny,  mottled  with 
brown,  especially  towards  the  apex.  A  black  dot  on  the  submedian 
space  in  the  middle  of  the  wing,  and  a  conspicuous  large  black  discal 
dot  on  the  outer  third  of  the  wing.  Fringe  bright  tawny,  like  the 
wing,  with  dusky  scales,  and  becoming  paler  below  the  apex.  Hind 
wings  much  paler,  but  with  a  bronzed  tinge.  Fore  legs  cinereous, 
paler  beneath,  annulated  with  whitish,  hinder  pair  pale  tawny. 

Beneath,  dusky  cinereous,  apical  half  of  costa  tawny,  hind  wings 
dusky,  paler  behind. 

Length  .27  ;  fore  wing  .30  inch. 

Differs  in  its  tawny  head,  the  mottled  bro^vn  spots  on  a  tawny 
ground,  on  the  outer  half  thickly  mottled  with  black-brown,  especially 
dark  about  the  discal  region. 

Caribou  Island  and  Square  Island,  Labrador. 
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CEcophora  .-?/>. 

Another  species  was  found  at  Hopedale,  but  my  specimens  are  un- 
fit to  describe.  It  is  allied  to  the  O.  juniperateUa  and  O.  hetulella  of 
Europe. 

Glyphipteryx  up. 

A  specimen,  probably  of  this  genus,  occurred  at  Caribou  Island. 


Additions  to  a  List  of  Birds  Seex  at  the  Bahamas.  By 
Henry  Bryant,  Curator  of  Ornithology,  Boston  Society 
OF  Natural  History. 

In  the  year  1859,  I  visited  the  Bahama  Islands,  but  was  unable 
fix)m  want  of  time,  to  make  as  thorough  an  examination  of  them  as  I 
had  hoped.  At  that  time  I  was  irequently  told  that  Inagua,  one  of 
the  largest  and  the  most  southerly  of  the  group,  was  extremely  fertile, 
that  it  contained  forests  of  large  trees  and  rich  savannas.  As  this 
island  is  apparently  detached  from  the  rest  of  the  group,  and  lies  so 
much  farther  south,  and  as  it  is  represented  on  many  maps  as  hilly 
or  mountainous,  I  thought  that  it  was  very  probably  of  a  different 
geological  formation  from  the  other  islands,  and  consequently  pos- 
sessed of  a  (lifferent  fauna.  In  order  to  determine  these  points,  I 
visited  it  during  the  past  winter,  touching  on  my  way  at  such  islands 
as  I  had  not  previously  visited  ;  all  those,  including  Watling  Island, 
Rum  Cay,  Long  Island,  Crooked  Island,  Ackland  Island  and  Fortune 
Island,  presented,  as  I  had  expected,  the  same  formation  as  the  more 
westerly  and  northerly  Cays  ;  and  to  my  great  disappointment  on 
an-iving  at  Inagua,  I  found  that  that  garden  of  Eden  was.  if  any 
thing,  more  desolate  and  dreary  than  the  others,  and  presented  precisely 
the  same  geological  formation.  The  fertile  prairies,  of  which  I  had 
heard  so  much,  were  salt  plains  covered  with  a  coarse  grass,  dotted 
here  and  there  with  clumps  of  stunted  trees,  and  scarcely  elevated 
above  the  level  of  the  salt  lake,  or  salina.  The  only  difference  be- 
tween them  and  those  on  other  Cays,  was  their  greater  extent.  These 
plains  are  undoubtedly  the  remains  of  lagoons,  formed  by  fringing  reefs 
filled  up  by  the  action  of  the  winds  and  waves.  Watling  Island  ex- 
hibits this  process  in  the  most  striking  manner,  as  it  is,  strictly  sjjcak- 
ing,  merely  a  narrow  margin  of  an  interior  lagoon,  much  deeper  than 
the  salt  lake  at  Inagua. 

The  interior  of  Inagua  has  never  been  thoroughly  explored,  and 
little  Is  known  of  Its  eastern  shore.  The  principal  settlement,  called 
Mathewston,  is  at  the  southwest  end  of  the  Island,  and  a  place  of 
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some  importance  from  the  quantity  of  salt  which  is  made  in  the  neigh- 
borhood, and  which,  if  hihor  coidd  hn  procureil,  could  be  increased  to 
ahnost  any  extent.  I  am  niucli  indebted  to  Air.  Danicd  Sar;^'ent,  tlie 
American  Vice- Consul,  at  this  port,  for  much  valuable  information 
concerning  the  Bahamas,  and  to  liimself  and  amiable  family  for  mak- 
ing my  vi.sit  so  agreeable  that  I  left  the  island  with  much  regret. 

The  most  curious  feature  of  the  island  is  the  salt  lake  or  salina. 
Tiiis  is  the  remains  of  the  original  lagoon  which  once  occupied  the 
greater  part  of  the  island,  and  which  has  been  gradually  filled  up  .so 
evenly  that  the  portion  which  still  remains  is  nowhere  more  than  a 
few  feet  in  depth.  In  crossing  one  part  of  the  lake,  a  distance  of 
about  twelve  miles,  the  water  was  nowhere  over  two  feet  in  depth, 
and  for  nearly  the  same  distance  in  another  direction,  not  over  three, 
and  this  only  for  a  very  short  distance.  Almost  everywhere  it  varied 
from  ten  to  twenty  inches.  In  crossing  at  its  widest  part,  the  shore 
would  be  invisible  if  it  were  not  for  the  number  of  small  islands  scat- 
tered about  it.  The  bottom  varies  from  a  hard  rock  to  a  soft  mud. 
I  saw  no  Crustacea  in  the  lake,  or  fish,  but  large  fiuantities  of  small 
mollusks ;  of  three  species,  two  bivalves  and  one  univalve.  The  avi- 
fauna of  the  island  presents  the  same  general  character  as  observed 
in  the  other  Cays,  and  though  I  did  not  obtain  all  the  sjDecies  pre- 
viously found,  I  have  no  doubt  that  a  longer  stay  would  have  enabled 
me  to  find  them.  The  following  list  includes  only  such  birds  as  were 
not  seen  by  me  during  my  first  visit,  or  as  presented  some  new  fea- 
ture that  seemed  worthy  of  notice.  Those  seen  at  Inagua  are  marked 
with  an  *,  those  seen  at  Nassau  with  a  f . 

Falco. 
f  *  Falco  peregrinus  Linn.  § 

In  descriptions  of  hawks,  it  is  generally  stated  that  they  kill  their 
prey  at  once.  This  is  not  always  the  case.  While  crossing  the  lake 
at  Watling  Island,  I  saw  a  Duck  Hawk  seize  a  Blue-bill  (Anas  marila), 
which  at  my  approach  it  dropped.  The  poor  duck  presented  a  most 
horrible  sight,  the  hawk  having  sti'ipped  the  skin  completely  from  the 
head  and  upper  part  of  the  neck,  without  apparently  inflicting  any 
other  injury,  as  the  duck  was  able  both  to  swim  and  dive  with  ease. 

Buteo. 
f  *  Buteo  borealis  Linn. 

Two  specimens,  one  at  Nassau,  the  other  at  Inagua ;  this  is  probably 
the  reddish  hawk  mentioned  in  my  pi-evious  list. 

§  I  am  satisfied  that  the  American  Teregrine  Falcon  should  not  be  separated 
even  as  a  variety  from  the  European  bird,  or  from  tlie  Falco  nigriceps  of  Cass.  A 
pair  in  the  cabinet  of  the  Smithsonian  Institution  collected  by  Mr.  McFarlane  in 
the  Hudson's  Bay  country,  represent  typically  the  two  styles— the  small  European 
Peregrine  and  the  larger  anatum. 
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Strix. 

*  t  strix  flammea  var  ?  Probably  found  in  all  the  larger  isl- 
ands, as  it  was  accurately  described  to  me  everywhere.  I  saw  one  speci- 
men at  Inagua,  and  one  at  Nassau.  At  Inagua,  I  also  saw  a  small 
owl  flying  several  times,  but  could  not  succeed  in  shooting  it. 

Circus. 

*  Circus  hudsonius.  A  single  specimen  In  Immature  plu- 
mage. 

Psittacus  (Chrysotis.) 

*  Psittacus  coUarius  (var.  bahamensis.)  Abundant.  It 
breeds  at  Fortune  Island,  Auckland  Island  and  Inagua.  The  white  of 
the  head  extends  across  the  forehead  as  far  up  as  the  centre  of  the 
eyes,  and  on  the  side  of  the  head,  so  as  to  nearly  cover  the  ear  cov- 
erts. 

Coccygus. 

f  Coccygus  minor  Gml.  Several  specimens  ;  one  with  the  tail 
in  immature  plumage. 

Picus   t^Sphyropicus.) 

*  t  I*icus  varius.  In  consequence  of  the  singular  habit  of 
destroying  the  bark  of  trees  which  this  bird  exhibits  at  the  West,  I 
was  led  to  look  for  it  carefully,  and  the  result  was  that  I  found  it 
abundant  wherever  I  went,  and  the  trees  everywhere  marked  with 
the  circular  rows  of  small  holes  seen  in  the  Eastern  States  ;  but  in  no 
case  did  I  see  large  pieces  of  the  bai'k  gone,  or  even  small  holes  with 
perpendicular  sides,  as  is  the  case  in  the  neighborhood  of  Racine, 
Wisconsin.  The  stomachs  of  several  specimens  examined  contained 
insects,  and  in  some  Instances  small  berries  ;  in  one,  nothing  but  small 
green  aphides,  and  in  another  small  ants. 

Trochilus, 

*t  Trochilus  evelynse,  Bourc.  (TrocJiilus  bahamensis,  Bry.} 
I  was  Informed  that  at  Inagua  there  was  a  large  species  of  humming 
bird,  which  I  thought  would  probably  prove  to  be  a  Lampornis.  I 
however  saw  no  other  species  than  the  present.  These  birds  appear 
to  be  extremely  local.  On  taking  up  my  quarters  In  the  railroad  car, 
which  performed  the  office  of  hotel  at  Inagua,  I  was  delighted  at  what 
I  thought  was  the  abundance  of  humming  birds  In  the  neighboring 
yard.  I  killed  a  few,  and  the  next  morning  there  were  none  to  be 
seen.     This,  I  thought,  was  caused  by  a  cow  having  eaten  uj)  during 
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the  night,  all  the  flowers  on  which  they  Avcrc  feeding.  In  the  course 
of  a  f(!W  (lays,  the  flowers  again  made  their  appearance,  but  not  the 
hiunuiing  birds.  Soinctiuie  after,  I  was  told  of  a  raeringa  tree  on 
whieh  th(!y  were  feeding  in  great  numbers.  The  tree  was  only  about 
three  hundred  yards  from  tiie  place  where  I  Avas  staying,  and  I  im- 
mediately went  to  it,  and  in  a  short  time  killed  several ;  but  on  visit- 
in<'  it  a"-ain  at  diflerent  times,  saw  scarcely  another  bird.  All  hum- 
minf  birds  that  I  have  ever  observed  feed  ecjually  on  insects  and 
honey,  and  though  they  generally  procure  insects  from  flowers,  this  is 
by  no  means  universally  the  case.  I  should  think  that  fully  one-half 
of  the  humming  birds  killed  by  me  had  eaten  sufficient  honey  for  it 
to  run  out  of  the  bill  when  the  bird  was  held  up  by  the  foot. 

Certhiola. 

*  f  Certhiola  bahamensis,  Reich.  (^Certhiola  Jlaveola,  Bry.) 
As  there  were  no  fruit  trees  at  Inagua,  these  birds  were  compelled  to 
procure  their  food  from  the  same  flowers  as  the  humming  birds,  and 
this  was  apparently  very  similar.  Frequently  several  drops  of  honey 
would  run  from  the  bill.  The  stomach,  in  every  instance,  contained 
insects,  and  in  one  or  two  instances,  I  also  found  a  few  small  seeds 
surrounded  with  a  greenish  pulp.  Gosse,  in  his  description  of  Certhi- 
ola flaveola,  says  that  it  is  frequently  driven  away  from  the  flowers 
by  the  humming  birds.  The  present  species  is  not  so  easily  alarmed ; 
but,  on  the  contrary,  almost  always  drives  away  the  humming  birds 
that  come  to  the  flowers  on  which  they  are  feeding. 

Tyrannus  (Melittarchus.) 

*  Tyrannus  magnirostris.  One  male  shot  on  the  Savanna. 
The  stomach  was  filled  with  wasps. 

(Pitangus.) 

■}■  Tyrannus  caudifasciatus.  One  specimen.  The  bird  de- 
termined by  me  in  the  previous  list  as  caudifasciatus,  was  decided  by 
Prof.  Baird  and  myself  to  be  of  a  diflerent  species  (Pitangus  halia- 
jnensis)  and  described  as  such  in  the  Proceedings  of  the  Society 
(Vol.  IX.,  p.  279.) 

Tyrannula  (Myiarchus.) 

*  -j-  Tyrannula  Stolida  (var.  lucaijsiensis.)  This  variety  (?) 
is  larger  than  either  the  Jamaican  stolidus  or  Cuban  sagne,  but  it  re- 
sembles sagrce  most  in  color.  Several  specimens.  $  adult.  Length 
of  wing,  90  ;  of  tail,  82  •,  of  bill  along  ridge,  21.  §     Above  brownish- 

The  measurements  are  in  millimetres. 
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ash,  slightly  olivaceous ;  this  last  color  most  perceptible  on  the  nape. 
Head  dark  rich  brown,  with  the  margin  of  the  feathers  slightly  fer- 
ruginous, as  are  those  of  the  upper  tail  coverts.  Wings  and  tail  dark 
brown.  The  tips  and  external  margins  of  middle  and  greater  coverts 
whitish,  forming  two  very  distinct  bands ;  margins  of  second  ones 
and  tertiaries  white,  quite  pure  and  broadest  on  the  inner  ones ;  all 
the  primaries,  except  the  first,  distinctly  margined  with  rufous,  occu- 
pying about  one-third  of  the  web  next  the  base,  and  gradually  nar- 
rowing to  the  sinuation  when  it  disappears  ;  tail  with  all  the  feathers 
except  the  two  internal  ones  margined  with  rufous  on  the  inner  web, 
occupying  about  one-third  of  the  web  in  the  external  feather,  and 
gradually  becoming  brighter  and  wider  on  the  inner  ones,  until  it  oc- 
cupies a  little  more  than  half.  Beneath  pale  cinereous,  with  the  cen- 
tre of  abdomen  faintly  yellowish. 

Sylvicola  (Parula.) 

*  I    Sylvicola  americana.    Abundant. 

(Dendroeca.) 

f    Sylvicola  pinus.     One  specimen. 

f  Sylvicola  aestiva.  Two  specimens,  which  belong  to  this  spe- 
cies, if  the  distinctions  pointed  out  by  Prof.  Baird  between  this  and 
the  next  can  be  relied  on. 

*  Sylvicola  petechia.  I  did  not  see  this  species  at  Nassau, 
though  it  doubtless  could  be  found  there  ;  at  Inagua  it  was  quite  abun- 
dant both  among  the  mangroves  and  in  the  clumps  of  trees  in  the 
Savanna. 

Geothlypis. 

f  Geothljrpis  rostratus.  Three  specimens,  all  males.  Dur- 
ing my  previous  visit  I  saw  great  numbers  of  the  common  species, 
Geothlypis  trichas,  but  none  of  the  present.  The  difference  between 
the  two  birds  will  be  best  seen  by  the  wood  cut,  which  gives  outlines 


Ueothlypls  rostratus. 
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of  tho  hoiad  of  tho  larj^jcst  RpecimRn  of  G.  Iricliaa  in  the  cabinet  of 
the  Smithsonian  Institution,  compared  with  that  of  the  present  spe- 
cies. Besides  the  great  difference  in  the  bill,  the  wing  is  rounder,  the 
tail  much  broader,  and  the  whole  bird  much  larger.  Length,  136; 
wing,  65  ;  tail,  5!) ;  tarsus,  22. .5  ;  bill  along  ridge,  1 7.  Above,  with  closed 
win"^  and  tail,  l)right  yellowish-olive ;  a  fillet  of  black  of  equal  width 
extends  from  a  little  behind  the  ear  coverts  round  the  forehead,  includ- 
in"-  tlui  eyes,  and  reaching  the  lower  edge  of  lower  mandible.  This 
black  is  bordered  posteriorly  with  pearl-grey,  which  is  gradually 
shaded  into  the  olive  of  the  back.  Beneath  bright  chrome-yellow, 
without  the  white  on  the  centre  of  abdomen  always  found  in  G.  tricha-t, 
the  flanks  iTradually  shaded  with  olive  into  the  color  of  the  back.  The 
stomach  and  aisophagus  of  one  contained  the  head  and  body  of  an 
Auolis,  which  without  the  tail  measured  ten  inches  and  a  half  in 
lcn<'-th,  showing  rather  a  carnivorous  propensity  for  a  bird  of  this  fam- 
ily.° 

Seitirus. 

■f    Seiurus  aurocapillus.    Common. 

f  Seiurus  noveboracensis.  Common.  These  two  birds  are 
called  night  walkers  by  the  inhabitants. 

Turdus  (Mimokitta.) 

f  Turdus  plumbeus  Lin.  I  tried  very  hard  to  procure  addi- 
tional specimens  of  this  interesting  bird,  but  without  success.  I  was 
told  by  the  inhabitants  that  after  the  sapodillas  were  ripe,  they  came 
into  the  settlement  and  could  be  easily  killed. 

Mimus   (Leucomimus.) 

*  Mimus  polyglottus  (var.  haJiamensls)  ?  Very  abundant  at 
Inagua,  but  not  seen  by  me  in  any  other  island.  This  variety  (V) 
comes  in  between  dominie ensis  and  the  typical  pohjr/Iottus  ;  the  differ- 
ence between  polyglottus  of  the  United  States,  hahamensL^,  dominicen- 
sis,  cubanensis,  portoricensls  and  orpheus  are  so  slight,  that  though  it 
is  possible  to  assign  an  average  to  each  variety,  it  is,  I  think,  impossi- 
ble to  determine  with  absolute  certainty  to  which  variety  any  single 
specimen  belongs,  excepting  by  a  knowledge  of  the  locality  from 
whence  it  comes.  The  most  readily  distinguished  is  the  typical  orpheus, 
and  mistakes  would  not  often  occur  in  determining  such  specimens. 

(Skotiomimus.) 

*  f  Mimus  bahamensis  Bry.  Very  abundant  at  Inagua,  but 
not  so  common  as  the  preceding  species.     Prof.  Baird,  in  his  Review 
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of  American  birds,  points  out  some  differences  between  this  bird  and 
Hill'd.  On  examining  ten  specimens  of  the  present  bird,  and  eighteen 
of  HiUii,  I  found  no  differences  that  would  not  probably  disappear 
with  a  larger  series.  My  largest  specimen  of  hahamensis  is  as  laro-e 
as  the  largest  Ilillii,  and  the  smallest  Hill'd  is  nearly  as  small  as  the 
smallest  hahamensis.  The  length  of  the  tail  varies  very  much  in  both, 
at  least  .25.  The  difference  between  the  central  and  external  tail 
feathers  varies  in  Hillii  from  18  to  26  mill.;  in  hahamensis  from  16  to 
24.  The  comparative  differences  in  the  length  of  the  primaries  can 
be  found  in  birds  from  both  localities.  The  fourth  and  fifth  are  nearly 
equal  and  longest ;  th(;  third  slightly  shorter ;  then  the  sixth,  seventh, 
second  and  eighth.  The  white  appears  to  occupy  rather  more  space 
on  the  tail  feathers  of  Hillii,  but  its  greatest  extent  is  only  1 7  mill.,  com- 
pared with  15  mill,  in  hahamensis.  The  Jamaican  bird  is  not  whiter  be- 
neath, and  the  faint  streaks  on  the  centre  of  the  feathers  of  the 
breast  are  found  in  about  a  third  only  of  the  birds  from  either  local- 
ity, and  are  quite  as  distinct  in  the  Jamaican  as  in  the  Bahaman 
birds.  Prof.  Baird  is  quite  right  in  comparing  it  with  M.  thenca  in- 
stead of  M.  saturninus,  to  which  Cabanis  compared  31.  Gundlachii 
which  is  probably  the  same  bird. 

(Galeoscoptes.) 

*  t    Mimus  carolinensis.    Abundant. 

Polioptila. 

*  Polioptila  CSenilea.  I  first  met  with  this  bird  at  Fortune 
Island.  At  Inagua  it  was  extremely  abundant ;  scarcely  a  bush  could 
be  found  without  one  or  more  of  them,  and  the  males  were  sino-ino- 
with  as  much  animation  as  in  the  middle  of  summer.  I  think  I  saw 
more  individuals  of  this  species  every  day  at  Inagua,  than  I  had  ever 
seen  in  the  whole  course  of  my  life  in  the  United  States. 

Hirundo. 

*  Hirimdo  horreorum.  According  to  Mr.  Sargent,  a  very  large 
flock  of  these  birds  visited  the  island  some  years  since,  and  remamed 
several  days.     He  had  never  seen  the  Bahama  swallow  there. 

Totanus. 

*  Totanus  melanoleucus.    Abundant. 

*  Totanus  flavipes.    Abundant. 

Tringa. 

*  Tringa  maculata.     Abundant. 
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Phconicopterus. 

*  Phcenicoptorus  ruber.  Inuncuse  numbers  of  these  birds 
can  be  sccii  in  the  hilce.  I  visited  their  Ijreedino;  plaees  twice,  but  un- 
fortunately they  had  not  eomin(;need  laying  at  the  time  of  my  dei)ar- 
ture,  early  in  Ai)rll,  and  1  only  saw  the  remains  of  last  year's  nests. 
Their  principal  food  is  a  small  bivalve  shell  found  everywhere  in  the 
lake.  They  also  eat  small  fish  which  they  catch  in  the  same  way  as 
the  Wood  Ibis  does,  by  trami)llng  in  the  mud  until  the  water  is  so  tur- 
})id  as  to  be  opacpie,  and  the  fish  can  not  see  them.  I  shot  several  thus 
emjiloyed,  the  ;esophagi  and  stomachs  of  which  were  filled  with  small 
lish,  about  an  inch  in  length.  My  friend,  Mr.  Sargent,  was  so  kind 
as  to  send  me  a  large  number  of  eggs  of  this  bird.  These  resemljle 
very  nearly  those  of  the  gannet,  and  specimens  can  be  selected  Avhioh 
I  think  cannot  be  distinguished  from  eggs  of  that  bird.  Three  spec- 
mens  selected  as  extremes,  measure  97X54,  91X58,  88X58  mill. 

Dendrocygna. 

*  Dendrocygna  arborea.  Young  were  brought  to  me  in 
March,  in  the  downy  state,  and  partially  fledged  early  in  April. 

Anser, 

*  Anser  ccBrnlescens.  Mr.  Sargent  states  that  a  small  flock 
of  white  or  adult  birds  of  this  species  visited  the  island  several  years 
ago,  and  were  all  killed  by  the  inhabitants. 

Mr.  W.  T.  Brigham  exhibited  a  distorted  skull  of  a  cliild 
which  he  had  brought  from  the  Hawaiian  Islands,  remarking 
that  the  practice  of  compressing  by  boards  or  bandages  was 
only  carried  on  among  the  Hawaiians  during  early  childhood ; 
the  distortion  afterwards  apparently  passed  entirely  away, 
since  the  skulls  of  adults  were  remarkably  symmetrical. 
Hundreds  of  skulls  had  come  under  his  observation,  but 
while  he  had  seen  many  children's  skulls  distorted,  he  had 
never  observed  any  signs  of  it  in  those  of  old  men.  The 
compression  was  frequently  made  with  curved  and  carved 
boards,  so  as  not  to  produce  a  flat  surface.  It  was  related 
that  the  native  nurses  attempted  to  practise  the  same  custom 
on  the  children  of  the  first  missionaries  who  came  there. 

Dr.  J.  Wyman  remarked  that  iu  the  present  instance  the 
compression  did  not  appear  to  have  been  produced  by  bond- 
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ages,  and  the  whole  head  was  shoved  upon  one  side ;  he  had 
a  simihir  skull  from  this  vicinity. 

Dr.  J.  B.  S.  Jackson  stated  that  such  apjiearances  were  not 
uncommonly  found  in  Switzerland,  among  skulls  of  persons 
affected  by  the  goitre. 

Mr.  Brigham  stated  that  the  teeth  of  the  Hawaiians  of  the 
present  day  were  very  seldom  decayed ;  but  he  had  found 
among  some  ancient  skulls  one  which  had  two  of  the  lower 
incisors  decayed  around  the  gum  iu  front ;  the  teeth  of  the 
natives  at  present  are  very  strong. 

A  sviite  of  specimens  of  Gnaphalium  leontopodium^  ex- 
hibiting the  changes  which  the  plant  underwent  in  a  series 
of  three  years,  on  transportation  from  its  natural  habitat,  a 
height  of  six  thousand  feet  in  the  Tyrolese  Aljjs,  to  one  of 
two  thousand  feet  in  the  mountains  of  Saxony,  was  pre- 
sented by  Mr.  S.  H.  Scudder. 

The  Custodian  stated  that  while,  previous  to  the  opening 
of  the  Lafresnaye  Collection  of  Birds,  the  average  number 
of  visitors  on  public  days  was  from  one  to  three  hundred, 
it  was  now  from  five  to  nine  hundred  ;  two  hundred  j^ersons 
had  been  counted  upon  the  HaU  floor  at  one  time. 

Professor  Steenstrup  of  Copenhagen,  and  Professor  Sie- 
bold  of  Munich,  were  elected  Honorary  Members ;  and  Dr. 
Loew  of  Meseritz,  Prussia,  and  Mr.  Andrew  Mun-ay  of  Lon- 
don, Corresponding  Members. 

Dr.  Edward  P.  Colby  and  Messrs.  Joseph  R.  Churchill  and 
R.  C.  Greenleaf,  Jr.,  of  Boston,  were  elected  Resident  Mem- 
bers. 


November  7,  1866. 

The  President  in  the  chair.    Fifty  members  present. 

Dr.  C.  T.  Jackson  exhibited  a  specimen  of  meteoric  iron 
which  he  had  received  from  Rev.  Mr.  Thompson  of  Colo- 
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r.ado.     It  was  a  fracfmcnt  of  one  found  by  Mr.  Arlsa  on  Bear 
lliver,  nine  miles  southwest  from  Golden  City^  Colorado, 

This  meteoric  iron  had  a  crust  on  one  side  of  tlic  specimen  which 
consists  of  protosulphide  of  iron.  It  was  orijrinally  a  hi-siilijhidc,  hut 
Avas  docomp(;sed  ])y  the  fire  used  in  heating  it,  for  tiie  purpose  of 
cutting  oir  a  piece,  by  the  people  in  Colorado. 

Specific  Gravity  of  the  clean  metal 7.(j!)2 

COMPOSITION. 

Metallic  Tron        90.(i.50 

"        Nickel 7.«G7 

"         Tin 0.020 

"        Cobalt 0.010 

Schreibersite  or  Iron  Phosphorus  and  }  a  q-a 

a  little  Nickel  and  Cobalt.    Insoluble.  | ^'^^'^ 

99.497 
On  a  polished  section  of  the  metallic  mass,  diluted  nitric  acid  brings 

out  very  sharp  and  well-defined  Widmannstiitian  figures,  in  the  forms 

of  nearly  equilateral  triangles. 

The  mass  was  cut  from  an  immense  meteorite,  said  to  be  two  feet  In 

diameter.     It  is  noticed  by  Prof.  C.  U.  Shepard  in  the  last  September 

number  of  the  American  Journal  of   Science,  but  no  analysis  was 

given. 

Prof  Shepard  has  purchased  this  meteorite,  and  daily  expects  to 

receive  it. 

Dr.  J.  C.  "White  illustrated  by  drawings  upon  the  black- 
board some  remarks  upon  an  Entozoon  or  j^arasitic  worm 
found  in  the  human  intestines,  and  called  Ancylostomuni 
duodenale. 

The  worm  belongs  to  the  nematoid  or  round  worms  sueh  as  Tri- 
china and  others,  and  is  somewhat  allied  to  Stronfji/his,  having  been 
formerly  described  as  one.  It  was  first  found  m  Milan  in  1838,  and 
afterwards  in  Egypt,  where  a  peculiar  and  grave  form  of  ancemla  had 
long  prevailed,  which  affected  one-fourth  of  the  population,  and  was 
called  Egyptian  chlorosis ;  but  its  nature  and  cause  remained  unknown 
till  1852,  when  Griesinger  in  his  travels  made  a  post-mortem  exami- 
nation of  one  of  these  fatal  cases  at  Cairo,  and  found  the  jejunum  and 
duodenum  filled  with  fresh  blood,  and  thousands  of  these  little  worms 
attached  to  the  mucous  membrane  and  filled  with  blood.  A  form 
of  anoemia,  with  symptoms  similar  to  those  produced  in  Egypt,  has 
long  been  prevalent  in  Brazil,  but  till  within  a  year  it  was  not  known 
that  this  Entozoon  was  the  cause  of  it,  when  Dr.  Wucherer  of  Bahia 
discovered  them  in  the  jejunum  of  a  human  subject  and  verified  his 
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discovery  in  May  last.  Specimens  obtained  from  Dr.  Walbaum  of 
Bahia.  and  brought  to  this  country  by  Mr.  Sceva,  were  exhibited  by 
Dr.  White. 

Mr.  W.  T.  Brigham  presented  a  dried  specimen  of  the 
male  blossom  stalk  of  the  date  palm,  taken  from  a  tree 
twelve  years  old,  and  measuring  eighteen  feet  to  the  base  of 
the  leaves.  This  tree  produced  eight  other  blossoms,  and 
the  flowerets  on  each  scape  were  between  eight  to  nine  thou- 
sand. The  outer  envelope  is  quite  hard  and  fibrous,  splits 
into  two  nearly  equal  parts,  and  is  j)ersistent ;  when  fresh  it 
exhales  a  strong  odor  of  rosewood. 

He  also  exhibited  an  ancient  Hawaiian  stone  adze,  of  a 
peculiar  shape,  presented  recently  by  the  Rev.  Edw.  John- 
son. These  adzes  were  in  universal  use  in  ancient  times,  and 
even  now  the  old  natives  prefer  them  in  finishing  the  inte- 
rior of  canoes,  cutting  with  tliem  a  delicate  shaving  from 
hard  wood.  The  material  of  the  adze  exhibited  was  a  com- 
pact lava  found  on  Mauna  Kea  at  an  altitude  of  more  than 
ten  thousand  feet,  and  this  specimen  had  been  split  out  and 
rubbed  to  an  edge  without  any  iron  tools. 

On  motion  of  Dr.  J.  C.  White,  the  following  Resolutions 
were  passed : — 

Resolved^  That  the  Boston  Society  of  Natural  History  recognizes, 
and  would  express  its  grateful  appreciation  of,  the  great  value  of  the 
gift  made  by  Mr.  George  Peabody  to  Harvard  University  for  the 
foundation  of  a  Museum  and  Professorship  of  American  Archseology 
and  Ethnology,  and  the  advantage  which  is  sure  to  follow  from  its 
wise  provisions  to  the  interests  of  natural  science  in  this  country. 

Resolved,  Kho,  that  it  acknowledges  with  pleasure  the  recognition 
on  the  part  of  Mr.  Peabody  of  the  relation  of  the  Society  to  this  im- 
portant department  of  Natural  History  in  the  selection  of  Its  President, 
Jeffries  Wyman,  M.  D.,  as  one  of  the-  trustees  and  directors  of  this 
munificent  endowment. 

The  Secretary  was  instructed  to  send  a  copy  of  these 
Resolutions  to  Mr.  Peabody. 

The  President  stated  that  while  American  Archasology 
was  specially  mentioned  in  the  foundation  of  Mr.  Peabody, 
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it  was  not  intended  to  restrict  the  object  to  this,  but  to  em- 
brace in  general  the  sciences  of  Archa3ology  and  Ethnology ; 
and  that  he  believed  the  foundation  to  be  the  most  munifi- 
cent of  its  kind  in  the  world. 

Dr.  B.  Joy  Jeffries  presented  the  following  table,  giving  the 
average  ago,  height  and  weight  of  forty  members  of  the  In- 
dependent Corps  of  Cadets,  recorded  at  camp  at  Nahant, 
August,  1866. 

Average  Age,  27.02.  Heaviest  Member,  208  lbs. 

"         Height,  5  ft.,  7|  inches.  Oldest  "       51  yrs. 

«        Weight,  146.15  lbs.        Tallest  "       6  ft.,  1^  inches. 

On  motion  of  Mr.  C.  K.  Dillaway,  the  President  nomi- 
nated Mr.  R.  C.  Greenleaf,  Dr.  J.  B.  S.  Jackson  and  Mr.  C.  J. 
Sprague  as  a  Committee  to  present  to  the  Society  at  the  next 
meeting  the  name  of  a  candidate  for  the  office  of  second 
Vice  President,  now  vacant  by  the  death  of  the  late  Dr.  A. 
A.  Gould. 

The  Librarian  announced,  that  by  vote  of  the  Council,  the 
Library  would  be  open  hereafter  from  10  to  1,  and  from  2 
to  5. 

Rev.  Titus  Coan  of  Hilo,  Hawaiian  Islands,  and  Professor 
O.  C.  Marsh  of  Yale  College,  New  Haven,  were  elected  Cor- 
responding Members. 

Dr.  Stephen  W.  Bowles  of  Boston,  and  Mr.  J.  W.  Ward 
of  Cambridge,  were  elected  Resident  Members. 

The  following  minutes  of  two  previous  meetings  of  the 
Section  of  Mycroscopy  were  du-ected  to  be  printed  in  the 
Proceedings. 


Section  of  Microscopy.    Nov.  8,  1865. 
The  Curator  in  the  chair.    Fourteen  members  present. 
Mr.  R.  C.  Greenleaf  exhibited  under  the  microscope  frac- 
tures made  on  a  plate-glass  surface,  and  remarked  upon  the 
optical  effects  thus  produced. 
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He  also  gave  the  following  list  of  DiatomaceoD  found  in  a 
deposit  of  remarkable  purity,  by  Col.  Crockett,  in  a  peat 
swamp  near  Lake  Winisquam  in  Laconia,  N.  IT,,  and  pre- 
sented two  slides  of  mounted  specimens.  This  deposit  was 
a  very  valuable  fertilizer,  and  had  been  used  with  great  suc- 
cess on  the  surrounding  land. 

Staaroneis  phcenicenterou.  Himantiduim  gracile. 

"  Bailyii.  Navicula  rectaugulata. 

"  gracilis.  "        firma. 

Pinnularia  major.  "       sp. 

"  viridis.  Nitzschia  scalaris. 

"  stauroneiformis.  Gomphonema  acuminatum. 

"  nobilis.  Tabellaria  fenestrata. 

"  lata.  Cocconema  lanceolatum. 

"  mesolepta.  Cymbella  cuspiJata. 

"  divergens.  Melosira  ?  sp. 

Himantidium  bidens.  Encyonema  sj). 

"  arcus.  Sponge  spicules. 

Mr.  Charles  Stodder  reported  upon  the  collection  of  Dia- 
tomacete  from  the  alpine  summits  of  the  White  Mountains  of 
New  Hampshire,  recently  made  and  presented  by  Dr.  Berais. 

The  forms  found  by  Dr.  Bemis  upon  the  summit  of  Mount  Craw- 
ford, Navicula  dicepliala  Ehr.,  were  very  minute.  This  peculiarity 
was  also  noticed  in  those  found  by  Dr.  A.  A.  Gould  upon  the  summit 
of  Mount  Mansfield  ;  those  occurring  upon  the  summit  of  Mount 
AVashington,  obtained  by  Mr.  Greenleaf,  were  found  to  be  very  mi- 
nute forms  ;  such  as  Odontella,  Denticula,  etc. 

He  had  identified  Stauronels  gracilis  and  Pinnularia  viridis  from 
"  South  Field "  and  Flahellaria  ventricosa  Kutz,  Fragillaria  virescens, 
Himantidium  s]}.,  Navicula  rkomboides  (small  variety,)  and  a  species  of 
Synedra  from  a  Sphagnum  swamp  in  Hartt's  Location,  N.  H. 


Section  of  Microscopy.    October  10,  1866. 

The  Curator  in  the  chair.     Nine  members  present. 

Tlie  following  paper  was  presented :  — 

Ox  INFUSORIAL  Earth  from  Peru.    By  Charles  Stodder. 

In  July,  1865,  Dr.  C  F.  Winslow  exhibited  to  the  Society  a  spec- 
imen of  "Infusorial  earth"  from  a  locality  discovered  by  himself  about 
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seventy  miles  south  of  Paita,  Peru.  Dr.  Winslow  describes  the  local- 
ity as  a  plain  about  fifteen  miles  from  the  sea,  and  separated  from 
the  coast  by  a  range  of  hills  of  slate  rocks  four  to  six  hundred  feet 
hi<'h.  Within  the  plain,  and  near  the  base  of  the  hills,  is  an  extensive 
depression  about  two  hundred  feet  deep,  with  nearly  vertical  walls; 
his  opinion  being  that  the  depressed  part  has  subsided  from  the  gen- 
eral level  of  the  plain.  He  estimated  the  surface  of  the  depressed 
portion  to  be  about  the  sea  level,  or  possibly  lower.  The  surface  was 
covered  by  salt.  He  considers  that  the  whole  plain  has  been  covered 
by  the  sea  in  recent  geological  times,  but  whether  there  is  any  open- 
in"-  through  the  hills  by  which  the  sea  could  have  obtained  access,  he  did 
not  say.  The  earth  was  taken  front  a  stratuni  two  to  four  feet  thick, 
croi)ping  out  of  the  walls  of  the  depression  described,  about  fifteen 
feet  below  the  level  of  the  plain.  The  superincumbent  strata  con- 
tain recent  shells,  bones  of  cetacea  and  pebbles,  followed  by  one  to 
two  feet  of  yellow  sand,  and  then  the  deposit  from  Avhich  the  speci- 
men was  taken.  All  the  fossils  being  recent,  according  to  Dr.  Win- 
slow,  the  deposit  may  be  considered  as  Post-tertiary. 

The  earth  somewhat  resembles  earths  from  Monterey,  California. 
It  is  of  a  light  yellowish  color,  and  rather  firm  consistency  ;  it  crum- 
bles to  a  coai-se  powder  on  the  application  of  a  little  force,  but  the 
component  organisms  of  the  powder  are  cemented  so  firmly,  that  it 
is  very  difficult  to  reduce  it  to  its  ultimate  constituents.  It  is  almost 
all  organic,  the  cpiantity  of  sand  being  but  a  small  percentage,  with 
barely  enough  lime  to  produce  a  slight  efFervesence  with  acids. 

Mr.  C.  G.  Bush  has  cooperated  with  me  in  the  examination  of  the 
organisms,  and  a  large  proportion  of  the  species  to  be  named  were 
found  only  by  him. 

The  microscopic  organisms  are  Rhizopoda  and  Diatomacece. 

Ehizopoda. 

The  Poli/cistince  are  moderately  abundant,  but  nearly  all  only  frag- 
ments, which  would  not  afford  specific  characters,  even  if  there  were 
any  reliable  authority  for  classifying  them. 

The  Dictyocha  are  represented  by  several  of  Ehrenberg's  species. 
They  were  placed  by  Ehrenberg  in  his  heterogeneous  group  of  Poly- 
gastrlc  Infusoria,  and  with,  or  near  to,  the  Diatomacece;  other 
naturalists  have  been  unable  to  see  any  affinity  to  the  Diatomacece, 
but  could  not  assign  them  any  other  place.  Recently  Dr.  Wal- 
llch  has  claimed  that  they  belong  to  the  Rhizopoda,  I  have  not  seen 
his  original  paper,  so  that  I  do  not  know  his  reason  for  this  classifica- 
tion, but  It  seems  to  be  most  probably  the  correct  one. 

I  have  Identified  the  following  species  :  Dictyocha  speculum,  Dicty- 
ocha Jibida,  and  a  species  of  Mesocena,  which  has  six  external  teeth 
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and  six  internal  teeth.     Some  others  that  do  not  correspond  exactly 
to  any  of  Ehrenberg's  species,  were  also  found. 

There  are  several  varieties  of  sponge  spicules,  not  very  abundant. 
It  is  not  worth  while  to  describe  the  variation  in  shape  of  these  things 
until  some  one  has  made  a  study  of  them,  and  shown  the  connection 
between  forms  of  spicula  and  specific  character  of  the  sponge. 

Diatomacese. 

This  order  of  Algas  is  well  represented,  constituting  eight  to  nine- 
tenths  of  the  bulk  of  the  deposit.  The  combination  of  species  is 
quite  remarkable,  in  some  respects  resembling  the  Monterey  dejjoslts. 
The  most  abundant  form,  and  the  largest  also,  Is  Coscinodlscus  aster- 
omphalus  Ehr.,  a  beautiful  species,  varying  from  .0033  to  .01  of  an 
Inch  in  size.  It  Is  so  plenty  that  it  must,  I  judge,  compose  about  one- 
half  of  the  whole  bulk  of  the  deposit.  There  are  a  vast  number  of 
very  minute  forms,  both  circular  and  bacillar,  so  minute  that  even 
with  a  power  of  thirteen  hundred  diameters,  no  reliable  specific  char- 
acters can  be  demonstrated.  Such  small  forms  are  not  uncommon  in 
other  fossil  deposits,  but  here  they  are  far  more  numerous  than  I  have 
ever  met  with  elsewhere,  as  in  numbers  they  exceed  all  the  others. 
Several  specimens  of  Euodia  gibba  have  been  found.  This  is  a  genus 
named  by  Prof.  J.  W.  Bailey  from  a  form  found  by  him  in  the  Atlantic 
Ocean  ;  not  published  by  him,  but  by  Ralfs.  I  do  not  know  that  it 
has  ever  been  found  by  any  other  writer,  unless  the  Ilemidiscus  of 
Walllch  is  the  same.  Some  observers  have  found  It  in  muds  from  the 
Gulf  of  Mexico.*  Some  of  the  specimens  here  are  identical  with 
Bailey's,  but  others  are  more  convex  on  the  least  convex  side,  and 
want  the  constriction  near  the  ends.  I  am,  however,  unwillino-  to 
make  a  species  on  such  variations  of  outline. 

The  species  of  Actinocyclm,  ActimpUjchus  and  Omplialopelta  are 
abundant,  but  the  specific  characters  of  the  three  genera  are  often  so 
Indefinite  that  it  is  diflicult  to  assign  names  to  them.  The  list  of  other 
genera  and  species  found.  Is  quite  large,  but  with  the  remarkable  fact 
that  the  Individuals  are  very  rare  ;  of  the  list  more  than  one-half  Is 
represented  by  a  single  specimen  only,  and  of  the  other  half  but  very 
few  have  been  found  ;  of  some  not  more  than  two.  No  other  fossil  de- 
posit that  I  have  examined  has  ever  given  such  a  result  —  so  many 
very  scarce  forms.  Not  less  remarkable  is  the  geographical  distribu- 
tion of  these  forms.  They  have  representatives  in  California,  Virginia, 
Florida,  Scotland,  Spain,  the  Pacific,  Atlantic  and  Indian  Oceans. 
It  is  rather  remarkable  that   several  species   have   been  published 

*  Since  the  above  was  written,  it  has  also  been  found  by  Mr.  Greenleaf  in  sound- 
ings in  the  Gulf  Stream  off  Cuba,  with  variations  from  Bailey's  typical  form 
similar  to  those  mentioned  here. 
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only  very  recently  by  the  late  Dr.  R.  K.  Greville.  One  form 
which  I  found  abundantly  a  year  aj^o,  and  liave  since  been  tryln^^  to 
ascertain  if  it  had  been  described,  proves  to  be  Coscinodlscus  Lewisin- 
nus  of  Greville — published  in  the  last  number  of  the  Journal  of  the 
Microscopical  Society,  since  Dr.  Greville's  decease. 

Here  let  me  pay  a  tribute  to  the  memory  of  one  of  the  most  ac- 
complished Diatomists  of  our  day.  Having  attained  a  high  reputa- 
tion as  a  botanist,  for  some  years  he  appears  to  have  given  his  whole 
attention  to  the  diatoms.  After  drawing  most  of  Prof.  Gregory's  spe- 
cies, since  Prof  Gregory's  death,  he  has  published  more  species  than 
any  other  writer  on  the  subject.  The  clearness  of  his  descriptions, 
and  the  beauty  and  fidelity  of  his  drawings,  have  been  universally  ad- 
mired. There  may  often  be  a  question  as  to  the  validity  of  his  species, 
as  tlicje  is  in  many  other  cases,  but  of  the  value  of  his  contributions 
to  the  science,  there  can  be  no  doubt.  His  loss  will  be  lamented 
by  every  lover  of  these  beautiful  "  gems  of  the  ocean." 

AXGULIFERE^.  STRIATELLE^E. 

Euodia  gibba  Bail.  Grammatophora  serpentina. 

"  "      var.  "  macilenta. 

Triceratium  condecorum. 

"  articum    Bri.    =     T.  fragilarie.e. 

Wilksii  BnU.  Plagiogramma  Grevillii  Ralfs. 

Triceratium  Favus.  (=?  T.  punctu-  "  validum  Sliadt. 

latum.) 
Triceratium  intrlcatum  West.  surirelle^. 

"  cinnamoneum  Grev.     Tryblionella  augustata  W.  S. 

Amphitetras  ornata.  Surirella  fastuosa. 

Campylodiscus  bicostatus. 

EUPODISCE^. 

Aulacodiscus  crux,  with  three  feet.  coscinodisce.e. 

"  formosus.  Actinocyclus  Ehrenbergii. 

Auliscus  caelatus  Bail.  Actinoptychus  superbus  Bail.,  ined. 

"        macraeanus  Grev.  Actinoptychus  senarius. 

"        moronensis  Grev.  Coscinodiscus  asteromphalus. 

"  ^  llneatus. 

BIDDULPHIE.E.  "  Subtilis. 

Biddulphia  pulchella.  "  radiatus. 

"  aurita.  "  ApoUinis. 

"  Toumeyli  Bail.  "  concavus. 

"  Macrieanus  ?  Grev. 

LiCMOPHORE^.  "  LewisianusGreu. 

Climascosphenia  moniligera.  Arachnoidiscus  ornata. 
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Oraphalopelta  versicolor. 
Asterolampra  Marylandica. 

"  Moronensis  ?  Grev. 

"  Darwinii.  " 

Asteromphalus  aracbne. 

"  Brookei. 

"  Shadboltianius. 

Odontodlscus  sp.  ? 

MELOSIRE^. 

Mastogonia  sexangula. 

"           actinoptyclius. 
Stephanogonia  polygonia. 
Melosira  sulcata  (=  M.  marina.) 
Pyxidicula  crux. 
"  2 

Xanthiopyxis  globosa. 


Xanthiopyxis  oblonga. 

CH.ETOCERE^. 

Dicladia  capreolus. 
Cbgetoceros ? 

COCCONEIDEiE. 

Cocconeis  scutellum. 

u  ? 

NAVICULEiE. 

Navicula  californica. 

"         bombus. 

"         lyra. 
Pinnularia  peregrina. 
Pleurosigma  validum. 
Toxonidia  Gregoriana  Donk. 


Section  of  Microscopy.    November  14, 1866. 


The  Curator  in  the  chair.      Seventeen  members  present. 

Mr.  R.  C.  Greenleaf  read  a  paper  on  the  Diatoms,  and  other 
microscopic  objects  found  in  soundings  fi'om  the  Gulf  of  Mex- 
ico, between  Sand  Key  and  El  Moro,  made  by  Henry  Mitch- 
ell, Esq.,  of  the  United  States  Coast  Survey. 

Mr.  Mitchell  was  engaged  the  last  winter  in  making  a  survey  in 
the  Gulf  of  Mexico,  from  Sand  Key  to  El  Moro,  and  kindly  furnished 
me  the  dredgings  from  some  of  the  deepest  soundings  which  he  made. 
These  gatherings  were  cleaned  by  our  associate  member,  Mr.  Charles 
G.  Bush,  in  an  admirable  manner,  separating  the  calcareous  shells,  or 
Foraminifera,  of  microscopical  proportions,  found  at  these  great 
depths,  from  the  still  more  minute  silicious  forms,  consisting  of  Poly- 
cystina,  Diaiojnacece,  and  sponge  spicules.  This  renders  the  study  far 
more  pleasant  and  satisfactory  than  having  them  placed  together  on 
the  same  slide. 

These  gatherings  are  not  rich  in  Diatoms,  but  many  of  the  speci- 
mens are  very  beautiful  of  their  kind.     I  find  some  of  the  forms  pub- 
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lislicd  by  Prof.  Gre<^ory  In  his  papers  on  Glenshira  Sands,  in  the 
QiiarUirly  Journal  of  Microscopical  Science,  and  some  of  tlie  forn;s 
published  more  recently  in  the  same  Journal,  by  Dr.  lircville. 

I  have  not  found  any  decidedly  new  sj)ecies,  althou^rh  J  have  ex- 
amined with  j^reat  care  more  than  twenty  slides  from  the  dill'erent 
dred^ings.  One  or  two  forms  arc  new  to  me,  but  I  consider  them  as 
varieties  of  species  already  published. 

And  here,  let  me  say,  the  student  in  this  department  of  Natural 
History  is  sorely  perplexed.  Many  forms  published  as  new  species, 
certainly  vary  less  from  those  previously  figured  and  described,  than 
many  acknowledged  as  varieties  do  from  the  type  species.  For  ex- 
ample, the  varieties  of  Navicula  didyma  differ  more  from  the  typical 
form,  than  many  of  the  forms  claimed  as  new  species,  do  from  the 
original  of  Navicula  didyma.  The  same  difficulty  arises  in  the  study 
of  many  other  genera  of  these  most  beautiful  of  all  raicroscoi)ical 
objects. 

I  hope  some  earnest  student  in  this  department  will  find  time  to 
engage  in  the  most  difficult  task  of  reviewing  all  that  has  been  pul> 
lished,  rejecting  all  superfluous  genera  and  species,  and  thus  liring 
order  out  of  great  confusion,  and  make  the  study  of  these  minute 
objects  comparatively  easy. 

The  diatoms  most  abundant  on  these  slides  are  Navicula  lyra, 
Triceratiuin  Favus,  T.  ohtmum,  Hemidiscus  cuneifornm  (=  Euodia 
gihlxi)  and  small  Coscincodiscea. 

Sponge  spicules  are  very  abundant  and  perfect.  I  recognize  many 
of  Ehrenberg's  figures. 

Minute  calcareous  shells,  or  Foraminifera,  are  very  abundant,  but  not 
in  great  variety.  Those  particularly  noticed  are  Planulina  and  Rota- 
lia  of  Ehrenberg.  Polycystina  are  also  abundant,  but  much  broken ; 
a  few  forms  are  quite  perfect. 

In  all  these  soundings  are  found  nearly  the  same  forms  of  each  fam- 
ily. I  have  only  attempted  to  catalogue  the  diatoms,  not  having 
studied  the  others  enough  to  verify  or  name  them. 

FROM  A  DEPTH  OP  FOUR  HUNDRED  AND  THIRTY-TWO  FATHOMS. 

Triceratium  Favus.  Eupodiscus  punctulatus. 

"  obtusura.  Navicula  prastexta. 

"  unguiculatum  Grev.  "       lyra. 

"  spinosum  Bail.  "        clavata. 

"  Venulosum  Grev.  Navicula  Smithii. 

Biddulphia  sp.  Pleurosigma  sp. 

Campylodiscus  Kutzingii  ?  Bail.  Cocconeis  pseudomarginata. 
Nitzschia  panduriformis.  "        distans. 
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Dictyocha  sp.  Actinoptlcns  undulatus. 

Hemidiscus  cuneiforinis,(=Euodia  Asterolampra  sp.,  (broken.) 

gibba.)  Polycystina,    Sponge   spicules  and 

Stictodiscus  californicus.  shells,  abundant. 

FROM  A  DEPTH  OF  EIGHT  HtTITDEED  AITD  FIFTT-THREE  FATHOMS. 


Triceratlum  Favus. 

"  alternans. 

Navicula  lyra. 

"       praetexta. 

"       Hennedyi. 

"       Smitbii. 

"       didyma. 

"      nitlda. 
Campylodiscus. 
Hemidiscus  cunelformis. 
Amphitetras  sp. 


Nitzsehia  panduriformis. 
Asterolampra  moronensis  Grev. 
Stictodiscus  californicus. 
Podosira  maculata. 
Pleurosigina  sp. 
Cocconeis  distans. 

"  sp. 

Cosclnodlscus  lineatus. 
Sponge  spicules,  abundant. 
Polycystina  " 

Foraminifera  " 


FROM  A  DEPTH  OP  EIGHT  HUXDRED  AND  TWE:VTT-EIGHT  FATHOMS. 


Triceratium  Favus. 

"  obtusum. 

Navicula  didyma. 

"        lyra. 

"        Hennedyi. 

"        Smithii. 
Podosira  maculata. 
Hemidiscus  cuneiformis. 
Ampliitetras  ornata. 
Eupodiscus  crassus. 


Biddulphia  sp. 
Nitzsehia  panduriformis, 
Plagiogramma  sp. 
Coscinodiscus   sp.,    frequent,    very 

small. 
Navicula  sp.  (near  granulata  Bail.) 
Surirella  fastuosa. 
Dictyocha  sp. 
Sponge  spicules,  Polycystina   and 

Foraminifera. 


In  this  gathering  are  found  broken  diatoms,  evidently  new,  but  too 
much  broken  to  make  out  any  determined  forms. 

FROM  A  DEPTH  OP  FIVE  HUNDRED  AlfD  EIGHTT-THREE  FATHOMS. 


Pleurosigma  Balticum. 
Navicula  Hennedyi.  var. 
Cocconeis  distans. 


Triceratium  obtusum. 
Glyphodesmis  sp. 


This  gathering  is  very  poor  in  diatoms.  Many  fine  specimens  of 
shells  and  sponge  spicules  occur. 

I  have  given  drawings  of  several  new  forms  found  in  this  gathering. 
Some  of  them  might  be  claimed  as  new  species,  but  I  prefer  referring 
them  all  to  one  or  two  species  already  established,  Navicula  hjra  and 
N.  pratexta. 

PROCEEDINGS  B.   S.   N.   H. — VOL.  XI.  6  MAY,  1867. 
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Those  (lrawin;TS  will  serve  to  illustrate  the  remarks  made  in  refer- 
ence to  the  flifiiculty  in  tlie  study  of  diatoms,  from  the  many  species 
naiiH^d  by  microscopists,  which  really  ought  to  be  called  varieties  of 
species  already  published. 

The  great  similarity  in  the  structure  of  these  forms  is  very  notice- 
able, the  blank  space  in  the  centre  being  more  or  less  developed,  the 
striation  on  each  side  of  the  central  line,  and  the  striated  margin  or 
border  broad,  as  in  the  type  form  of  iV.  hjra,  or  narrow,  as  in  N.  prce- 
texta. 

If  the  student  will  examine  the  published  forms  of  N.  lyra,  N. 
spectahUis,  N.  proele.xta,  N.  clavata,  N.  nelmlosn  and  N.  Hennedyi, 
he  can  not  but  see  the  great  resemblance  there  is  in  structure  one  to 
the  other.  Most  of  these  forms  can  be  found  in  Prof.  W.  Gregory's 
paper  on  "  Marine  Diatoniaceie,  found  in  the  Firth  of  Clyde  and  in 
Loch  Fine,"  published  in  the  transactions  of  the  Royal  Society  of 
Edinburgh,  1857,  and  in  his  paper  on  "Glenshira  Sands,"  in  the  (Quart- 
erly Journal  of  Microscopical  Science,  1854.  In  this  last  named  pa- 
per. Prof  Gregory  speaks  of  this  same  difficulty  in  knowing  just 
where  to  place  many  of  the  new  forms  discovered,  unless  they  are 
called  varieties  of  species  already  established. 

Mr.  Charles  G.  Bush,  to  whom  I  am  greatly  indebted  for  assistance 
in  examining  this  gathering,  has  found  in  it  some  very  curious  and 
new  sponge  spicules.  When  time  will  permit,  I  will  give  drawings 
of  some  of  the  most  remarkable  of  them. 


November  21,  1866. 

The  President  in  the  chair.     Forty-seven  members  present. 

Dr.  C.  T.  Jackson,  in  referring  to  his  remarks  on  a  meteo- 
rite at  the  previous  meeting,  stated  that  he  had  recently  re- 
ceived a  paper  from  Daubrce  upon  the  subject. 

In  this  essay,  the  author  referred  to  the  non-occurrence  of  any 
meteorites  in  any  sedimentary  strata,  attempting  to  account  for  it  on 
one  of  two  hypotheses.  1st,  that  meteoric  phenomena  may  not  have 
taken  place  when  these  sediments  were  at  the  surface  of  the  earth, 
and  •2d,  that  the  matter  then  coursing  in  the  heavens,  constituted 
larger  unexploded  masses  with  oxydized  crusts,  so  that  if  they  had 
fallen,  they  would  not  be  recognized  as  meteorites.  Dr.  Jackson, 
however,  believed  that  too  small  a  superficial  area  of  the  sedimentary 
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Strata  had  yet  been  explored,  to  expect  much  success  in  a  search  for 
them,  remarkin<r  that  the  number  of  known  specimens  from  the  pres- 
ent surface  of  the  earth  was  very  small.  The  British  Museum  had  only 
two  hundred  and  twenty-five  specimens,  Vienna  only  one  hundred 
and  sixty-six,  the  Jardin  dcs  Plantes  about  the  same,  and  the  Amherst 
collection  but  two  hundred ;  and  that  these  all  represented  probably 
only  about  two  hundred  and  fifty  falls  in  all.  Conslderino;  how 
much  the  surface  of  the  earth  had  been  worked  over,  with  so  few 
results,  it  is  no  wonder  that  in  the  rocks  which  had  been  far  less  dis- 
turbed, no  meteorites  had  yet  been  found. 

Mr.  Edwin  Bicknell  read  a  letter  giving  a  description  of  a 
sculptured  stone  found  at  Lake  Utopia,  New  Brunswick. 

This  curious  Indian  relic,  said  the  writer,  is  a  basso-relievo,  sculp- 
tured in  red  granite.  It  is  of  an  oval  shape,  twenty-one  inches  long, 
eighteen  inches  wide,  and  one  inch  and  a  half  thick.  Althouo-h 
much  worn  and  defaced  by  time  and  weather,  it  still  retains  evi- 
dence of  having  been  executed  by  a  bold  and  skilful  hand.  It  was 
found  in  the  month  of  November,  18G3,  at  the  foot  of  a  precipice  of 
red  granite,  on  the  western  side  of,  and  distant  about  a  quarter  of  a 
mile  from,  the  shores  of  Lake  Utopia  in  Charlotte  County,  Province 
of  New  Brunswick.  When  shown  to  the  Indians  who  frequent  the 
neighborhood,  they  at  once  pronounced  it  to  be  the  portrait  of  a 
chief  and  remarked  that  it  was  probable  his  body  was  buried  near  the 
spot  where  the  stone  was  found. 

The  tribe  of  Indians  living  at  Lake  Utopia,  are  the  Passamaquod- 
dies,  descendants  of  the  old  Delaware  stock,  who  for  generations  have 
made  that  locality  their  favorite  haunt.  The  Indians  are  very  skilful 
in  their  representations  of  the  beaver,  and  other  animals,  and  I  have 
seen  some  very  beautiful  sjjecimens  sculptured  in  bas-relief  on  the 
bowls  of  pipes ;  they  were  anatomically  correct  in  drawing,  and 
would  do  credit  to  a  professional  artist.  The  Indians  who  have  seen 
the  stone,  were  completely  at  a  loss  to  account  for  the  style  and  quan- 
tity of  the  hair  represented  on  the  head,  as  from  time  immemorial  it 
was  customary  tor  the  Indians  to  shave  or  pluck  out  all  the  hair,  with 
the  exception  of  the  scalp-lock,  and  although  the  shape  of  the  head 
and  features  are  decidedly  Indian,  there  is  an  Egyptian  character 
about  it  when  viewed  as  a  whole,  which  gives  rise  to  curious  ethnol- 
ogical sjieculations  as  to  its  origin,  and  by  what  people  it  was  exe- 
cuted. 

It  was  remarked  that  in  the  abundance  of  hair,  which  was  cut 
square  otF  behind,  in  the  outline  of  the  face  from  the  forehead  to  the 
nose,  and  in  the  absence  of  massiveness  of  the  lower  jaw,  there  was 
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notliing  thcat  was  characteristic  of  the  Indians.     It  appeared  much 
like  a  rude  portraiture  of  Washington. 

Dr.  Jeffries  Wyman  offered  some  considenitions  on  the 
morphology  of  the  leaves  of  the  pitcher  plant,  and  especially 
of  our  common  Siu-raccnia. 

He  said  that  the  former  supposition  that  the  pitcher  was  formed  of 
the  meetino-  together  and  union  of  tlie  opposite  edges  of  the  leaf  had 
been  shown  to  be  erroneous  by  the  investigations  of  Dr.  Hooker,  who 
in  studying  the  new  leaves  of  seedlings,  discovered  that  they  first  ap- 
peared in  the  shape  of  a  cylinder,  which  was  tlie  rudiment  of  the 
blade  of  a  leaf,  and  that  soon  a  little  depression  appeared  near  the 
termination,  which  was  homologous  with  the  terminal  gland  at  the 
end  of  some  leaves.  This  depression  increased  till  the  pitcher  was 
formed,  so  that  instead  of  being  a  leaf,  the  pitcher  was  a  hollowed 
midrib,  or  the  prolongation  of  one  which  had  become  hollowed  by  a 
process  of  absorption  or  growth,  or  both. 

Dr.  Wvman  had  found  that  in  our  common  Sarracenia,  the  new- 
leaf  first  appears  as  a  cylinder,  showing  no  signs  of  pitcher  or  of  open- 
ino- ;  subsequently  a  little  indentation  was  noticed  on  the  front,  and 
then  above  it,  as  seen  in  front,  a  little  groove,  which  finally  deepens 
till  it  splits,  when  the  two  sides  open  outwards,  and  form  the  lateral 
flaps  or  hood. 

An  interesting  discussion  followed  these  remarks  relative  to  the 
power  of  absorption  by  plants. 

Dr.  B.  G.  Wilder  Inquired  whether  there  was  any  absorption  at  the 
base  of  the  leaf  stalk  In  autumn,  previous  to  the  dropping  of  the 
leaves.  Dr.  Wyman  said  that  he  had  found  from  microscopic  sections 
of  the  base  of  the  leaf  stalk,  at  about  this  time,  that  while  previously 
the  cells  were  Interlocked,  as  it  were,  they  afterwards  came  into  al- 
licrnment  upon  either  side  of  the  plane  where  the  stalk  Is  subsequently 
broken,  so  that  the  leaf  drops  readily. 

Mr.  Georoe  B.  Emerson  spoke  of  the  changes  which  occurred  In  the 
lower  leaves  of  the  cabbage  plant,  which  he  believed  were  not  due  to 
mere  desiccation,  but  to  an  absorption  by  the  plant  for  use  In  other 
parts  In  the  completion  of  the  head ;  the  plant  husbands  its  own  re- 
sources. The  same  he  believed  to  be  ti'ue  of  the  upper  leaves  of  In- 
dian corn. 

On  behalf  of  the  Committee  of  Nomination  appointed  at 
the  last  meeting,  Mr.  R.  C.  Greenleaf  brought  in  the  name  of 
Mr.  Thomas  T.  Bouve  for  the  Vice  Presidency,  in  jilace  of 
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the  late  Dr.  A.  A.  Gould.  Messrs.  Brigham  and  Wilder  were 
appointed  Scrutineers,  and  the  President  announced,  as  the 
result  of  a  vote,  that  Mr.  T.  T.  Bouve  was  unanimously 
elected. 

The  Letters  which  had  been  received  since  the  last  an- 
nouncement, were  read  by  the  Secretary,  as  follows : — 

From  the  American  Antiquarian  Society,  Worcester,  June  "iOth,  and 
September  2ttli,  18GG,  the  Lyceum  of  Natural  History,  New  York,  De- 
cember 11th,  1865,  and  October  8th,  186G,  K.  mineralogische  Gesell- 
schaft  zu  St.  Petersburg,  December  22d,  I860,  Natui-forschende  Gesell- 
scliaft  in  Bern,  Die  K.  K.  Zool.  Botau.  Gesellschaft  in  Wien,  Januaiy, 
18G6,  Societe  Luperiale  Geographi(j;ue  deKussio,  St.  Petersbourg,  Au- 
gust Gth,  1866,  Bataat'sch  Genootschap  der  Praefondervindelijlce  Wijsbe- 
geerte  te  Rotterdam,  October  21st,  1865,  Naturfor.schende  Gesell- 
schaft, Basel,  September  15th,  K.  K.  Centralanstalt  fiir  Meteorologie 
itnd  Erdmagnetismus,  October  5th,  1865,  Deutsche  geologische  Gesell- 
schaft, Berlin,  November  -Ith,  1865,  Director  of  the  Museum  at  Bergen, 
Norway,  December  16th,  1865,  Linnean  Society,  London,  July  20th, 
1866,  Chicago  Academy  of  Sciences,  September  25th,  1866,  Librarian 
of  the  Public  School  Librarj',  St.  Louis,  September  25,  1866,  Literary 
and  Historical  Society,  Quebec,  October  13th,  1806,  Librarian  of  the 
Public  Library,  Boston,  October  19th,  1866,  Portland  Society  of 
Natural  Histor}',  November  Gth,  1866,  Smithsonian  Institution,  May 
31st,  1865,  December  18th,  1865,  January  27th,  1866,  April  10th, 
1866,  Sejjtember  30th,  1866,  lioyal  Society  of  London,  August  27th, 
1866,  Society  of  Antiquaries,  Scotland,  September  1866,  Mittelrhein- 
ischer  geologischer  Verein,  Darmstadt,  February  6th,  1866,  Versamm- 
lung  Deutscher  Naturforscher  und  Aerzte,  May  25th,  1866,  Massachu- 
setts Horticultural  Society,  November  8th,  1866,  Connecticut  Acad- 
emy of  Arts  and  Sciences,  November  12th,  1866,  acknowledging  the 
receipt  of  the  publications  of  the  Society.  From  the  Societe  d' Agri- 
culture, Sciences  et  Arts  de  la  Sarthe,  Le  Mans,  March  23d,  1866, 
Oberhessische  Gesellschaft  fur  Natur-  und  Heilkunde,  Giessen,  Sep- 
tember 10th,  1865,  Asiatic  Society,  Calcutta,  August  1st,  1865  ;  L'Ac- 
cademia  d'Agi-icoltura,  Commercio  ed  Arti  di  Verona,  December 
28th,  1865  ;  Verein  zur  Befdrderung  des  Gartenbaues,  Berlin,  March 
30th,  1866,  acknowledging  the  same,  and  presenting  their  various 
publications.  From  the  Mineralogische  Gesellschaft,  St.  Peters- 
burg, December  20th,  1865 ;  Verein  fiir  Erdkunue,  Dresden,  April 
15th,  1866 ;  Gelehrte  Estnische  Gesellschaft,  Dorpat,  March  5th, 
1866  ;  Kaiserliche  Akademie  der  Wissenschaften,  Wien,  April  lOth, 
1866  ;  R.  Accademia  di  Scienze,  Lettere  ed  Ai-ti,  Modena,  February 
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18th,  1866;  K.  K.  geop;raphischc  Gesellschaft,  Wicn,  March  6th, 
1866;  Universitas  Carolina  LiiiuU-nsis,  Luiid,  NovciiibiT,  186.0  ;  (ieo- 
logi(;al  Siirvoy  of  India,  Calcutta,  Dcceinbcr  1st,  1866  ;  K.  Prcus- 
sische  Akademie  dt-r  Wissonschattcn,  Be-rlin,  March  loth,  1866  ;  Uni- 
versite  Imperiale  de  Kazan,  December  31st,  1865  ;  Asiatic  Society  of 
Bengal,  Calcutta,  May  21st.,  1866;  Wetterauisclie  (iesellschaft  fiir 
die  gesainmte  Naturkunde,  Ilanau,  March  l'2th,  1866;  Akkliniati- 
sations-  Verein,  in  Berlin,  March  8th,  1866  ;  Gesellschaft  I'lir  Gescliichte 
und  Alterthuniskunde  zu  Odessa,  April  25th,  1866,  presenting  their 
various  publications.  From  the  Societe  Royale  Linneenne  de  Brux- 
elk's,  December  5th,  1865;  Societe  d'Agriculture,  etc.,  du  Departe- 
mentde  la  Lozere,  Mende,  December  29th,  1865;  Societe'  des  Sci- 
ences Naturelles  de  Groningue,  January  4th,  1866;  Institution  Tey- 
lerienne,  Haarlem,  February  18th,  1866;  Societa  Ligure  di  Storia 
Patria,  Genova,  December  1st,  1865;  Schlesische  Gesellschaft,  Breslau, 
March  20th,  1866  ;  Verein  von  Alterthumsfreunden  im  Rheinlande, 
Bonn,  March  14th,  1866  ;  Oberlausitzische  Gesellschait  der  Wissen- 
schaften  zu  Gbrlitz,  INIarch  7th,  1866  ;  K.  Vetenskaps  och  Yittcrhets 
Samhalle,  Gotheborg,  J\larch  20th,  1866;  Gesellschaft  Naturfor- 
chender  Freunde  zu  Berlin,  March  21st,  1866  ;  Verein  in  Bregenz, 
April  10th,  1866  ;  Mecklenbui'gischer  patriotischer  Verein,  Rostock, 
March  13th,  1866;  Gesellschaft  fiir  Natur-  und  lleilkunde,  April  6th, 
1866 ;  Gesellschaft  Finnischer  Aerzte,  Helsingfors,  March  17th,  1866  ; 
Gesellschaft  der  Marino-Aerzte  in  Kronstadt,  April  16th,  1866;  Edi- 
tor of  the  Tidsskrift,  Copenhagen,  June  10th,  1866;  accepting  the 
proposition  of  the  Society  to  exchange  publications.  From  the  Na- 
turhistorischer  Verein  der  Preussischen  Rheinlande  und  Westphalens, 
Bonn,  March  1st,  1866  ;  Societe  Linneenne  de  Bordeaux,  June  8th, 
1866,  acknowledging  the  receipt  of  the  Society's  publications,  pre- 
senting their  own,  and  replying  to  requests  for  complete  sets  of  the 
latter.  From  the  Accademia  delle  Scienze  dell'  Istituto  di  Bologna, 
April  2d,  1866;  presenting  its  publications,  and  asking  for  certain 
numbers  of  the  Journal  and  Proceedings  of  this  Society.  From  the 
Verein  der  Freunde  der  Naturgeschichte  in  Mecklenburg,  October  1st, 
1865,  acknowledging  the  receipt  of  the  Society's  publications,  and 
asking  for  a  missing  volume  of  Proceedings,  also  regretting  inability 
to  complete  the  Society's  set  of  its  Archiv.  From  the  Naturhistor- 
isch-Medizinische  Verein,  Heidelberg,  October  15th,  1865,  acknowl- 
edging receipt  of  the  Society's  publications,  and  accepting  the  propo- 
sition for  an  exchange.  From  the  Naturhistorische  Gesellschaft,  Han- 
nover, regretting  the  inability  to  supply  its  Jahresbericht.  From  the 
Philosophische  Facultiit,  Upsala,  April  19th,  1866,  regretting  inability 
to  exchange,  as  it  issues  no  publications.  From  William  H.  Dall, 
Acting  Director  of  Scientific  Corps,  Behring's  Straits  Telegraph  Ex- 
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pedition,  San  Francisco,  June  10th,  1866,  communicating  intelligence 
concerning  the  Expedition.  From  the  Verein  fiir  Natur-  und  Heil- 
kunde,  Plauen,  and  the  Gesellchaft  der  Seen  Aerzte  von  Astrachan, 
March  23d,  1866,  declining  exchange  as  they  issue  no  publications. 

Rev.  E.  E.   Hale,   Dr.   J.  E.   Walker  and  Mr.  George  J. 
Fisher,  were  elected  Resident  Members. 


Section  of  Entomology.     November  28,  1866. 

The  meeting  was  called  to  order  by  Mr.  S.  H.  Scudder, 
and  Mr.  P.  R.  Uhler  was  chosen  Chairman.  Thirteen  mem- 
bers of  the  Society  were  present. 

The  Section  was  formed  by  the  adoption  of  the  following 
rules : 

1st.  Only  those  members  of  the  Society  shall  be  consid- 
ered members  of  this  Section,  who  shall  enroll  themselves  as 
such. 

2d.  Meetings  of  this  Section  shall  be  held  in  the  Museum 
of  the  Society,  on  the  fourth  Wednesday  of  every  month. 

3d.  The  President  of  the  Society  shall  be  ex  officio  Presi- 
dent, and  the  Recording  Secretary  ex  officio  Recording  Sec- 
retary of  the  Section. 

4th.  The  order  of  proceeding  at  the  meetings  shall  be  as 
follows : 

1.  Reading  of  record  of  preceding  meeting. 

2.  Written  communications. 

3.  Oral  communications. 

4.  Donations. 

5.  Business. 

6.  Adjom'nment. 

5th.  The  Records  of  this  Section  shall  be  entered  in  chro- 
nological order  upon  the  book  containing  the  records  of  the 
ordinary  meetings  of  the  Society. 

6th.  Such  notices  of  each  meeting  of  this  Section  as  shaU 
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be  judged  by  the  Publishing  Committee  suitable  for  publica- 
tion in  the  Proceedings  and  Memoirs  of  the  [Society  shall  be 
read  by  the  Secretary  at  the  next  regular  meeting  of  the  So- 
ciety. 

7th.  ISTo  change  shall  be  made  in  the  foi-egoing  rules  at 
any  meeting  of  the  Section  at  which  less  than  live  members 
shall  be  present. 

Dr.  A.  S.  Packard  remarked  upon  the  increasing  distribu- 
tion of  the  canker  worm  {Anisopteryx  vernata).  Up  to 
within  a  recent  time,  it  had  not  been  supposed  to  extend 
farther  north  than  Charles  River,  but  recently,  while  on  a 
visit  in  the  neighboi'hood  of  the  White  Mountains  of  New 
Hampshire,  he  had  discovered  the  males  of  both  species  of 
Anisopteri/x  flying  in  the  evening  in  abundance,  and  had 
seen  them  on  mountains  from  2500  to  3000  feet  high.  Prof. 
A.  Winchell  of  Michigan,  had  also  found  the  Anlso])teryx 
pometaria  in  that  State. 

Mr.  P.  R.  Uhler  inquired  whether  any  of  the  members 
had  ever  witnessed  any  insects  flying  by  means  of  their  fore 
wings  alone.  He  stated  that  he  had  seen  upon  the  wing 
large  numbers  of  our  Nemobius  vittatus,  whose  hind  wings 
are  nearly  abortive,  and  that  in  the  neighborhood  of  Balti- 
more he  had  witnessed,  on  two  occasions,  the  males  of  Horea 
sanguinipennis,  which  have  no  rudiments  of  wings,  and  dis- 
proportionately heavy  bodies,  flying  in  early  May  by  means 
of  their  elytra  alone. 

Mr.  F.  G.  Sanborn  stated  that  in  digging  recently  on  the 
banks  of  the  Merrimac,  for  aboriginal  relics,  he  had  found 
from  three  to  four  feet  below  the  surface,  in  light,  sandy  soil, 
living  specimens  of  Cotalpa  lanigera^  Cicindela  generosa 
and  repanda  and  Lachnosterna  fusca. 

Mr.  W.  T.  Brigham  inquired  how  much  was  known  about 
the  longevity  of  the  eggs  of  the  Phasmidce.  He  had  made 
a  collection  of  insects  in  the  summer  of  1863,  and  nearly  two 
years  afterwards  had  sealed  it  up;  on  opening  it  again, 
after  a  long  absence,  he  discovered  that  an  e^g  of  Diap)her- 
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omera  femorata  had  hatched  out,  and  the  young  insect  lay 
dead  at  a  short  distance, 

Mr,  L,  Trouvelot  stated  that  the  eggs  of  this  insect  almost 
invariably  hatched  only  after  the  interval  of  two  years, 
though  sometimes  in  a  single  year  when  placed  under  favor- 
ing circumstances,  and  sometimes  not  for  three  years.  He  also 
stated  that  he  had  made  some  experiments  ujmn  the  repara- 
tion of  legs  in  this  insect  by  breaking  or  cutting  off  the  legs 
from  the  young  insect,  as  it  leaves  the  egg,  and  had  discov- 
ered that  in  such  cases  a  new  leg  appeared  after  the  second 
moult,  but  it  Avas  very  small  and  jJerfectly  useless,  while  after 
the  third  moult,  it  was  perfectly  formed,  and  made  use  of  by 
the  insect,  although  diminutive  in  size ;  he  had  observed 
many  specimens,  and  the  intervals  of  moulting  were  always 
seventeen  days. 


December  5,  1866, 

The  President  in  the  chair.     Forty-three  members  present. 

The  Secretary  read  a  paper  entitled 

A  List  of  the  Birds  of  St.  Domingo,  with  Descriptions  of 
SOME  New  Species  or  Varieties.     By  Henry  Bryant,  M.  D. 

Very  little  more  is  known  at  present  of  the  birds  inhabiting  St. 
Domingo,  than  in  the  time  of  Buffon.  The  first  considerable  collec- 
tion for  many  years,  was  made  at  the  eastern  or  Spanish  end  of  the 
Island,  by  Mr.  Salle,  and  a  list  of  it  published  in  the  Proceedings  of 
the  Zoological  Society  of  London,  for  1857.  Since  tliat  time,  a  collec- 
tion was  made  near  Port  au  Prince,  by  Mr.  A.  E.  Younglove  of 
Cleveland,  Ohio,  and  presented  to  the  Smithsonian  Institution,  and 
another  in  the  neighborhood  of  Jeremie,  by  Mr.  Uhler,  which  is 
the  property  of  the  Museum  of  Comparative  Zoology  at  Cambridge. 
The  following  list  contains  all  the  birds  of  the  three  collections,  as  tar 
as  I  have  been  able  to  identify  them  ;  those  collected  by  Mr.  Salle 
being  taken  from  his  hst  published  under  the  superintendence  of 
Mr.  Sclater.     Thouo-li   Jeremie   is   at   the   extreme  west  end  of  the 
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island,  I  do  not  think  it  advisabU;  to  si^parate  tlio  hirds  collected 
at  that  locality  from  those  collected  at  I'ort  au  Prince,  which  is  also 
at  the  west  end,  but  situated  at  the  bottom  of  a  deep  bay,  instead  of 
at  tlu!  end  of  a  point.  Those  birds  found  at  the  eastern  or  Dominican 
end,  arc  marked  with  an  *,  those  from  the  western  or  Ilaytian,  with 
at- 

Falco. 

*  f  Falco  dominicensis.  I  have  marked  this  bird  as  from  the 
eastern  end,  though  the  list  of  INIi-.  Salle  gives  F.  sparverim ;  there  are 
four  specimens  in  Mr.  Younglove's  collection,  all  of  which  are  light  in 
color,  resembling  more  itjiarveinus  than  dominicenn'is  of  Cuba.  I  am 
by  no  means  certain,  notwithstanding  the  extreme  variation  in  the 
color  of  the  Cuban  birds,  that  a  more  extensive  series  of  specimens 
will  not  show  that  sparoerius,  dominicensis  and  sparveroides,  all  be- 
long to  one  species. 

Strix  (Athene). 

*  Strix  dominicensis. 

Tyrannus. 

*  f     Tyrannus  griseus.     This,  I  presume,  is  the  same   as    T. 

matutinus  of  Salle. 

*  Tyrannus  intrepidus.  I  am  inclined  to  believe  that  there 
was  a  mistake  in  the  identification  of  this  bird,  and  that  probably 
the  two  tyrants  found  by  Mr.  Salle,  were  gi-iseus,  and  either  caud if asci- 
utus  or  some  other  closely  allied  species,  as  such  a  bird  is  found  in 
Cuba,  Jamaica,  and  the  Bahamas. 

Tyrannula  (Myiarchus). 

■f-  Tyrannula  stolida.  (Var.,  dominicensis.')  Several  speci- 
mens. This  variety  differs  from  T.  sagrce  and  T.  hahamensis  in  the 
distinct  yellow  of  the  abdomen,  and  from  T.  stolida  in  the  very  much 
broader  rufous  edging  of  the  external  web  of  the  primaries. 

No.  41,825.  Length  of  wing,  83  ;§  of  tail,  72^;  of  tarsi,  21  ;  bill 
along  culmer,  20.  Above  brownish-olive ;  head  deep  brown,  with  the 
edges  of  the  feathers  somewhat  rufous,  as  are  also  those  of  the  upper 
tail  coverts;  lores  grayish,  wings  and  tail  dark  brown,  the  tips  of  the 
greater  and  middle  coverts  whitish-ash,  forming  two  bands,  the  an- 
terior most  distinct.  The  margin  of  the  secondaries  and  tertiaries 
whitish,  very  broad  and  clear  on  the  inner  one.  Margin  of  all  the 
primaries  bright  ferruginous,  occupying  all  the  outer  web  at  the  base 

I  Measurements  in  millimetres. 
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on  the  inner  ones,  and  gradually  disappearing  near  the  sinuation. 
Tail  with  all  but  two  middle  feathers  broadly  margined  on  the  inner 
webs  with  bright  rufous,  occu[)ying  rather  more  than  half  of  the  web 
of  the  outer  feather,  and  two-thirds  of  the  inner  one.  Beneath, 
throat,  fore-neck  and  breast,  light  ashy ;  the  latter  shaded  into  the 
clear  light  yellow  of  the  abdomen ;  bill  and  feet  dark  brownish-black. 

(Blacicus.1 

t  TyTannula  carriboea  (var.,  hispaniolensis).  S.  I.  No.  42,- 
4?4.  Length  of  wing,  72;  of  tail,  69  ;  of  tarsus,  13;  of  bill  on  rid<re, 
16.  Above  slightly  ashy  brown  ;  head  darker,  and  margin  of  feathers 
slightly  ferruginous  ;  wings  and  tail  brown.  First  primary  narrowly, 
and  secondaries  broadly  margined  with  lighter.  Margin  scarcely,  if 
at  all,  Ughter  than  the  rest  of  the  feather ;  tail  with  outer  martT-in 
weatheretl.  Beneath  pale  grayish-cinereous,  darker  on  the  breast 
and  shaded  on  the  abdomen  into  a  dirty,  slightly  fulvous, white ;  axilla- 
ries  and  under  coverts  pale  tawny. 

Setophaga. 

*  t    Setophaga  ruticilla. 

Sylvicola  (Dendrceca). 

*  t    Sylvicola  palmarum. 

*  t    Sylvicola  canadensis. 
f    Sylvicola  discolor. 

*  Sylvicola  pensilis. 

*  Sylvicola  coronata. 
t    Sylvicola  tigrina. 

(Mniotilta.) 

t    Sylvicola  varia. 

Seiurus. 

*  f    Seiurus  aurocapillus. 

*  t    Seiurus  noveboracensis. 

Todus. 

*  t  Todus  dominicensis.  Among  the  alcoholic  specimens  ob- 
tained by  Mr.  Uhler,  are  some  young  ones  that  appear  entirely  desti- 
tute of  the  bright  tints  of  the  adult.  I  think  from  an  examination  of 
Lafresnaye's  type  specimen  of  angus/irostris  which  was  collected  by 
Mr.  Salle,  that  they  are  merely  narrow-billed  specimens  of  this  species, 
as  Mr.  Salle  also  decided. 
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Tanagra  (Euphonia). 

*  t    Tanagra  musica. 

(Shizampelis.) 

*  f  Tanagra  dominicensis.  Viellot  has  evidently  confounded 
two  birds  in  his  (k'scrii)tii)n  of  Tanafjra  multicolor.  §  None  of  the 
varieties  known  to  nie  have  the  back  black,  except  zena,  and  his 
description  is,  I  think,  intended  for  that  bird,  and  consequently  mul- 
ticolor must  be  considered  as  a  synonym  of  zena.  The  lour  species 
or  varieties  of  tliis  subgenus  present  two  patterns  of  coloration  of  the 
nuchal  collar  ;  in  one  which  comprises  zena  and  porloricensis  this  is 
well  defined  posteriorly  as  well  as  anteriorly  ;  in  the  other,  containing 
prelrei  and  doininicennis,  the  collar,  though  sharjjly  defined  by  the 
black  of  the  head,  is  shaded  gradually  into  the  olive  of  the  back. 
There  is  a  gradual  gradation  of  the  color  of  this  collar,  from  the  rich 
dark  chesnut  of  zena  through  the  bright  ferruginous  of  pretrei  and 
dark  orange  of  portoricensis  into  the  brilliant  yellow  of  dominicensis. 
Three  of  the  four  have  the  rump  and  upper  tail  coverts  of  nearly  the 
same  color  as  the  head  ;  portoricensis  has  them  of  the  same  color  as  the 
back. 

Arremon  (Phoenicophilus). 

*  f    Arremon  palmarum. 

Dulus. 

*  f    Dulus  dominicus. 

Tiirdus  (Mimociclila). 

*  I  Turdus  ardosiaceus  Viell.  I  have  taken  it  for  granted 
that  the  bird  called  Turdu>!  plumheus  by  Mr.  Salle,  is  the  same  as  the 
present  one,  though  this  is  not  absolutely  certain,  as  there  are  two 
Thrushes  of  this  subgenus  in  Cuba.  On  comparing  the  series  from 
Port  au  Prince  with  that  from  Porto  Rico,  appreciable,  though  slight, 
differences  can  be  detected,  the  bill  and  tarsi  are  brick  red,  instead 
of  dull  reddish-orange ;  the  white  tips  of  the  tail  feathers  terminate  ob- 
liquely toward  the  base,  instead  of  being  generally  transverse ;  the 
bill  is  absolutely  as  well  as  relatively  smaller ;  the  wing  is  longer,  the 
tail  shorter ;  in  neither  of  the  two  series  is  there  any  appearance  of  a 
division  of  the  external  face  of  the  tarsus.  Their  habits  are  strictly 
those  of  a  thrush,  and  why  they  are  put  with  the  mocking  birds  I  can 

§  "0,e  Tanagra  que  j'ai  trouve  daus  les  bois  de  St.  Dominique  et  que  j'ai  pris  en 
nwr  <!i^v\fi\Q  canal  de  Bahama."  "Le  male  a  le  manteau  d'un  beau  noir."  Viellot 
Uallerie  des  Oiseaux.    Vol.  I.    p.  101. 
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not  imagine.  The  smaller  spotted  thrushes  come  very  near  the  genus 
Sylcicula,  and  deserve  separation  from  the  tyjiical  thrushes,  infinitely 
more  than  the  present  group,  which,  however,  on  account  of"  tlieir 
curious  pattern  of  coloration,  may  well  be  separated  as  a  subgenus.  The 
Porto  Rico  l)ird  may  be  called  I'urdus  ardosiaceus,  var. ,  2:>ortoricensis. 

Mimus  (Leucomimus). 

*  t  Mimus  polyglottus  (var.,  dominicus).  In  the  seven 
specimens  from  Port  au  Prince,  the  external  tail  feather  is  white  in 
all.  The  second  is  white,  with  the  external  portion  of  external  web 
dusky  for  about  one  fifth  of  the  length,  not  quite  reaching  the  tip. 
In  one  it  occupies  the  whole  width  of  outer  web  ;  for  half  its  length 
in  this  specimen  there  is  also  quite  a  large  patch  of  dusky  on  the  inner 
web.  Tlie  third  feather  is  white  in  one,  with  a  little  more  than  half 
of  the  external  web  dusky ;  in  another,  there  is  also  a  small  edging  of 
dusky  to  the  inner  web ;  in  this,  the  feather  is  dusky  with  the  tip 
white.  This  color  running  down  the  inner  web  gradually  narrows 
to  the  anterior  third,  when  it  disappears;  the  fourth  feather  has  a 
small  white  spot  at  the  end.  It  will  be  seen  that  the  bird  from  the 
west  end  of  the  island  is  not  to  be  compared  with  orpheus  hut  poli/glol- 
tus,  if  not  considered  as  identical  with  the  latter. 

Vireo. 

*  f  Vireo  calidris.  I  presume  the  bird  called  altiloqinis  by 
Mr.  Salle  to  be  the  same  as  the  specimen  from  the  west  end,  wliicli  I 
have  examined. 

Fringilla  (Phonipara). 

*  f    Fringilla  olivacea. 

f  Fringilla  zena  (var.,  MarcMi).  Several  specimens  from 
Port  au  Prince  resemble  very  closely  the  Jamaican  bird,  called  Marcliii 
by  Prof.  Baird. 

Loxia  (Pyrrhulagra). 

*  f  Loxia  violaeea.  Specimens  from  Port  au  Prince  are 
smaller  than,  though  otherwise  similar  to,  Jamaican  and  Bahaman 
birds. 

Chrysomitris  (Loximitris). 

f  Chrysomitris  dominicensis  n.  sp.  One  specimen  from 
Port  au  Prince.  S.  I.  Xo  -12.4(14.  Length  of  dried  skin,  105  ;  of  wing, 
68;  of  tail,  44  ;  bill  from  nostril,  44.  Bill  light  brown  color,  with  the 
tip  dusky  ;  whole  head  and  throat  black ;  back  and  scapulars  olive, 
the  centre  of  each  feather  dusky  ;  upper  tail  coverts  bright  olive-yel- 
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low;  winp^s  with  the  quills  and  coverts  blackish  brown;  the  smaller 
coverts  with  so  much  of  the  tips  olive  as  to  a[)pcar  almost  wholly  of 
this  color;  the  frreater  coverts,  anil  all  the  quill  feathers  except  the  fii'st, 
bordered  externally  with  the  same  color,  very  narrowly  on  tlie  prima- 
ries, and  suddenly  wider  on  the  secondaries,  but  only  on  the  })osterior 
half,  so  that  the  closed  wing  presents  a  ilistinct  blackish  bar,  running 
nearly  across  its  centre;  tail  with  the  central  feather,  outer  web  of 
first  and  tips  of  all  bla(;kish-brown  ;  the  rest  bright  chrome-yellow. 
Beneath  yellow,  washc^d  with  olive  on  the  flanks,  and  brightest  on  the 
crissum.  This  bird,  though  a  typical  Chri/so7)iitris  as  far  as  color 
goes,  in  the  shape  of  the  bill  is  about  half  way  between  this  genus  and 
Loxia.  The  figure  represents  the  lateral  and  vertical  outline  of  the 
bill  in  comparison  with  the  same  part  of  Chn/somitrui  notata. 
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Chrysomitris  dominicensis.  Chrysomitris  notata. 

Icterus. 

*  f    Icterus  dominicensis, 

Quiscalus. 

*  f  Quiscalus  ater  Baird.  Two  specimens  from  Jeremie  have 
been  identified  with  this  bird  by  Mr.  Cassin  of  Philadelphia,  and  are 
probably  the  same  as  Q.  harita  of  Salle's  list.  A  smaller  specimen  has 
not  yet  been  determined  by  Mr.  Cassin.  I  am,  however,  inclined  to 
believe  it  to  be  the  female  ;  and  very  likely  both  are  identical,  or 
nearly  so,  with  cras.sj'ros^rts  of  Jamaica,  Porto  Rico  and  Cuba,  in  which 
case  this  latter  name  would  sink  into  a  synomyn. 

Corvus. 

*  Corvus  leucognaphalus. 

*  Corvus  jamaicensis.  I  have  not  seen  this  bird  of  Mr.  Sal- 
le's list,  but  should  not  be  surprised  if  it  differed  somewhat  from  the 
typical  Jamaican  bii-d,  as  by  his  account  of  its  habits  it  is  entirely 
unlike  the  latter. 

Hirundo  (Progne). 

*  Hirundo  dominicensis. 
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(Zalochelidon.) 

f  Hirundo  euchrysea.  (Var.,  dominicensis  ?)  One  speci- 
men S  ,  from  Port  au  Prince.  The  female  Jamaican  bird  hastlie  feath- 
ers of  fore-neck  and  breast  with  rounded  subterminal  spots  of  metallic 
green.  The  present  bird  has  the  bill  very  much  smaller  than  the 
Jamaican  specimens,  and  there  is  no  indication  of  the  band  of  rich 
golden-red  on  the  outer  edge  of  the  tertiaries  and  greater  coverts. 

Cypselus. 

*  Cypselus  cayanensis  Gmel.  ? 

Trogon. 

*  Trogon  roseigaster. 

Aleedo  (Ceryle). 

*  t  Aleedo  alcyon.  Reichenbach  has  described  this  bird  from 
St.  Domingo  as  a  species,  as  he  did  many  other  birds,  without  ever 
seeing  them,  in  the  hope  that  some  one  would  discover  that  a  differ- 
ence existed,  and  he  would  get  the  credit  of  it.  In  the  present  case 
he  was  unfortunate. 

Trochilus  (Sporadinus). 

*  Trochilus  elegans. 

fMellisuga.) 

*  t    Trochilus  miniraus. 

(Lampornis.) 

*  t    Trochilus  aurulentus. 

Certhiola. 

*  j    Certhiola  bananivora. 

Crotophaga. 
f    Crotophaga  ani. 

Saurothera. 

*  t    Saurothera  dominicensis. 

*  Saurothera  viellotii? 
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Coccygus. 

f    Coccygus  minor. 

*  Coccygus  dominicus '?  Perhaps  the  common  C.  minor, 
which  seems  to  l)e  louud  everywhere  in  the  West  Indies. 

Picus  (Chloronerpes). 

*  Picus  passerinus. 

(Centurus). 

*  f    Picus  striatus. 

Psittacus    (Chrysotis). 

*  f  Psittacus  Sallaei.  There  was  no  specimen  of  this  cither 
in  the  collection  of  Mr.  Younglove  or  Mr.  Uhler  ;  but  while  at  Ina<rua, 
I  saw  a  number  that  were  brought  over  iu  small  trading  vessels  from 
the  west  end  of  the  island. 

(Conurus). 

*  Psittacus  chloropterus. 

Picumnus. 

*  f  Picumnus  mici'omegas.  This  singular  bird  I  presume  to 
be  the  one  identified  as  Bucco  cmjanenxis  by  Mr.  Salle. 

Columba. 

*  Columba  leucocephala. 

*  Coltunba  corensis. 

(Leptophila.) 

*  Columba ? 

(Geotrygon.) 

*  Columba  montana.    Possibly  the  same  as  the  following 

bird. 

f     Columba  martinica.    Two  specimens  from  Port  au  Prince. 

(Zenadura.) 

*  t    Columba  carolinensis. 

(Chamsepelia.) 

*  f    Columba  passerina. 
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Numida. 

*  Numida  meleagris. 

Ardea. 

*  Ardea  leuce. 

*  Ardea  candidissima. 

(Butorides.) 

*  Ardea  virescens. 

Phoenicopterus. 

*  Phoenicopterus  ruber. 

Charadrius  (^gialitis). 

*  Charadrius  vociferus. 

Hiraantopus. 
»       Himantopus  mexicanus. 

Ballus. 
»       Rallus  ? 

Aramus. 

*  Aramus  giganteus. 

Gallinula. 
«       Gallinula  galeata. 

Anas  (Querquedula). 

*  Anas  discors. 

Podiceps. 

*  Podiceps  dominicus. 

Sula. 

*  Sula  fusca. 

•f    Sula  dactylatra? 

Sterna  (Anous). 
t     Sterna  stolida.     Abundant  off  the  coast. 
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(Sterna.) 

•f    Sterna  fuliginosa. 

f    Sterna  regia. 

t    Sterna  antillanim. 

Phaeton, 
f    Phaeton  flavirostris. 

Tachypetes. 
f    Tachypetes  aquilus. 

Procellaria. 
f    Procellaria   obscura.     The  last  eight  birds  were  seen  by 
myself  off  the  coast,  at  a  short  distance  from  land,  between  St.  Do- 
mingo and  the  island  of  Navassa. 

Mr.  W.  T.  Brigham  mentioned  that  in  crossing  the  Pacific 
in  a  sliip  with  three  hundred  Chinese,  returning  from  Cal- 
ifornia to  their  native  hind,  he  took  occasion  to  measure  tlieir 
height,  weight,  and  size  of  chest ;  with  the  following  results : 

Mean  weight  of  one  hundred  and  fifty  men  .     .     129.34  lbs. 
"      height  "  "  "  "  .     .         5.48  ft. 

"     size  of  chest  "  "  "  .     .       33.33  in. 

EXTREMES. 

Weight 95  and  166  lbs. 

Height 5  and  5.8  ft. 

Chest        25  and    38  in. 

One  woman  of  average  size  measured 

Weight 87.5  lbs. 

Height 5  ft. 

Chest        29  in. 

The  tallest  man  Avas  a  native  of  Shanghae ;  the  others  were  strong 
active  men.  from  the  province  of  Quangtung,  who  had  spent  a  few 
years  in  the  mines  of  California.  These  were  all  adults,  except  two 
boys,  whose  measurements  were : 

Weight 134  and  98.5  lbs. 

Height 5.48  and    5.5  ft. 

Chest        34  and     32  in. 
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The  people  of  the  northern  provinces  are  generally  taller  than 
those  belonn;iug  to  Kwongchowfoo  (Canton).  The  supei'ior  strength 
of  the  Chinese  over  the  people  of  India  is  well  shown  In  the  bearing 
of  heavy  burdens,  two  coolies  carrying  easily  a  sedan  chair  with  its 
load,  while  four  Bengalis  stagger  under  a  loaded  palkee,  which  is  but 
little  heavier  than  its  Chinese  equivalent. 

Mr.  George  Sceva  stated  that  when  in  China,  some  ten  or 
twelve  years  ago,  he  had  made  some  examinations  of  the 
cramped  feet  of  the  women,  by  persuading  one  or  two  poor 
women  in  reduced  circumstances, to  allow  him  to  remoAe  the 
bandages  which  cover  them,  and  are  always  retained  through 
life. 

It  had  been  supposed  that  the  custom  of  swathing  belonged  only  to 
the  aristocratic  portion  of  the  population,  but  it  was  really  confined  to 
a  single  caste,  whether  its  members  were  rich  or  poor ;  the  custom 
seemed  to  be  dying  out.  It  had  been  stated  that  the  feet  are  com- 
pressed by  means  of  wooden  shoes ;  but  these  are  not  worn  at  all  in 
China,  the  only  ones  he  had  seen  there  being  regarded  by  the  natives 
as  a  curiosity,  though  they  frequently  have  wooden  soles  to  their 
shoes.  The  compression  is  produced  by  bandages  of  a  strong,  inelas- 
tic silk,  which,  commencing  at  the  toes,  are  wound  tightly  around 
the  foot  to  a  short  ways  above  the  ancle ;  in  consequence  of  which 
the  development  of  the  calf  of  the  leg  is  very  slight.  Besides  these 
bandages  a  small  pad,  about  an  inch  in  thickness,  is  placed  beneath 
the  heel,  forcing  the  bone  of  the  heel  upwards,  so  that  a  person  ap- 
parently gains  in  height  by  standing  on  the  metatarsal  bones.  The 
gait  of  the  women  under  these  circumstances,  is  much  as  if  they  were 
walking  on  stilts ;  and  they  are  always  supported  by  two  servants,  one 
upon  either  side.  The  feet  of  the  Chinese  women  betbre  compres- 
sion are'  very  small  in  pi-oportion  to  their  weight.  Mr.  Sceva  had  pre- 
pared the  bones  of  two  compressed  feet,  one  by  disarticulation,  and 
the  other  with  the  ligaments  in  place,  and  they  are  now  in  one  of  the 
medical  museums  of  this  city. 

In  alluding  to  the  remarkable  way  in  which  children  followed  the 
customs  and  occupations  of  their  ancestors  in  China,  Mr.  Sceva  re- 
marked that  families,  which  for  many  generations  back  had  made 
it  their  business  to  carry  chairs,  showed  unusual  powers  of  endur- 
ance ;  two  of  them  would  carry  a  man  for  a  mile  on  a  dog-trot,  and 
others  were  accustomed  to  carry  great  burdens  of  perhaps  three  hun- 
dred pounds  weight  with  ease ;  this  was  done  by  suspending  the  di- 
vided burden  upon  the  ends  of  a  pole  which  rested  on  the  shoulder 
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but  in  endeavoring  to  ascertain  their  real  strength,  he  Ibund  that 
these  men  could  not  sustain  with  the  extended  arms  so  much  as  he, 
being  able  to  support  only  twenty-three  to  twenty-five  pounds  in  this 
manner.  The  same  was  the  case  with  many  engaged  in  trade  ;  they 
could  support  great  weights,  but  their  fingers  could  be  turned  back 
almost  to  the  wrist,  and  they  were  very  weak  in  the  arms. 

Dr.  J.  Wyman  remarked  that  it  was  a  Carib  custom  to 
place  compressing  bandages  upon  children  six  to  eight  years 
old,  one  around  the  ankle,  and  another  just  below  the  knee, 
which  were  retained  through  life.  There  seemed  to  be  no 
loss  of  circulation,  but  the  leg  presented  a-  curious  appear- 
ance to  the  eye,  as  though  it  might  easily  be  snapped  apart' 
by  a  shght  exercise  of  physical  force. 

Mr.  W.  T.  Brigham  remarked  that  the  Chinese  had  many 
other  curious  customs,  one  among  which  was  to  allow  the 
linger  naiis  to  grow  to  an  excessive  length,  which,  however, 
they  put  to  very  dexterous  use  in  sorting  teas,  by  snapitlng 
the  diiierent  qualities  into  separate  piles. 

Mr.  Brigham  also  said  that  he  had  witnessed  an  attack 
by  a  cockroach  upon  a  centipede,  in  which  the  roach  jumped 
upon  the  back  of  a  centipede,  four  or  five  inches  long,  and  by 
successive  bites  between  the  upper  and  under  plates,  finally 
killed  him,  and  then  ate  the  internal  parts. 

Capt.  Atwood  addressed  the  Society  upon  the  habits  of  our 
native  species  of  GadidcB. 

The  first  mentioned  by  him  was  the  Pollock  {Merlangus  carhona- 
rius).  In  his  Report  on  the  Fishes  of  Massachusetts,  Dr.  Storer  had 
mentioned  two  species  of  Mericwgus,  but  in  his  last  more  extended 
paper  had  referred  them  to  one.  Capt.  Atwood  had  seen  only  one, 
and  this  was  considered  the  same  as  the  European  species,  which  was 
there  called  coal  fish,  whence  came  the  specific  name  carbonarius. 
They  appear  about  Cape  Cod  in  schools  in  early  May,  frequently 
passing  around  Race  Point  so  close  to  the  shore  as  to  be  caught  by  the 
seine.  They  do  not  take  to  the  hook  freely,  and  are  seldom  seen 
in  quantity  along  the  coast  in  summer.  In  the  autumn,  however, 
about  the  10th  or  loth  of  October,  they  are  caught  in  large  numbers, 
when  coming  in  to  spawn.     To  effect  this  they  seek  rocky  places  as 
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the  cod  does,  but  lay  their  eggs  earlier  than  they ;  and  it  is  only  at 
this  time  that  they  take  the  hook  freely.  In  the  vicinity  of  Province- 
town,  the  deposition  of  eggs  takes  place  in  November,  but  it  occurs  to 
the  northward  somewhat  earlier.  The  Pollock  is  not  strictly  a  ground 
tish,  but  it  often  rises  close  to  the  vessel.  The  liver  yields  much  oil, 
and  in  this  respect  this  tish  is  more  productive  than  the  cod. 

The  Hake  (^P/njcis  americaimx)  dilTers  from  the  European  repre- 
sentative of  the  same  genus.  It  is  a  ground  fish,  found  close  to  the 
bottom,  and  rarely  comes  to  the  surface.  They  are  mucii  more 
inclined  to  take  the  hook  by  night  than  by  day ;  are  tbund  on  muddy 
bottoms  during  the  whole  summer  and  autumn,  along  the  coast  of 
Maine  and  Massachusetts.  They  yield  a  large  quantity  of  oil,  which 
is  used  for  the  same  purpose  as  that  of  the  pollock  and  cod.  The 
autumn  finds  them  in  the  best  condition,  and,  if  prepared  with  care, 
they  are  a  tolerably  good  table  fish.  Capt.  Atwood  had  known  them 
to  grow  to  the  size  of  forty  pounds,  but  the  average  in  summer  is  onlv 
five  to  ten  pounds.  There  are  two  species  of  hake ;  for  besides  the  one 
just  mentioned,  which  at  Provincetown  has  the  name  of  the  white  hake, 
there  is  a  smaller  one  called  the  squirrel  hake,  which  mixes  with  the 
others  around  the  shores  and  in  the  harbors,  but  is  seldom  ibund  in  the 
deeper  waters.  These  have  proportionately  larger  scales,  and  never 
weigh  more  than  three  or  four  pounds.  Their  caudal  fin  is  also 
shorter,  and  a  noticeable  thing  in  dressing  these  fishes  is  that  in  the 
white  hake  the  bones  are  softer  than  in  any  other  of  the  Gwlidce, 
while  the  smaller  species,  or  Phycis  Jilamentosus,  has  bones  as  hard  as 
those  of  the  cod-fish. 

Another  species  of  the  same  family  found  in  our  watere  is  the  cusk 
{Bromius  vulgaris'),  which  again  is  identical  with  the  European  spe- 
cies of  the  genus.  They  inhabit  deep  waters  and  rocky  localities ; 
not  hard,  smooth,  rocky  bottoms,  but  ledges,  and  the  vicinity  of  larpe 
angular  rocks.  They  are  not  so  numerous  as  either  of  those  pre- 
viously mentioned,  and  at  Cape  Cod  are  quite  rare.  Capt.  Atwood 
had  seen  a  specimen  or  two  to  the  eastward  of,  and  near.  Cape  Cod, 
but  they  are  more  commonly  tbund  farther  north.  At  a  rocky  spot  on 
the  eastern  portion  of  the  Middle  Banks,  between  Cape  Cod  and  Cape 
Ann,  large  numbers  have  been  taken.  A  fisherman  enga<?ed  in  ob- 
taining and  cui'ing  these  fish,  had  just  told  him  that  the  firm  with 
which  he  was  connected  had  this  year  cured  tour  hundred  quintals  ol' 
cusk ;  a  larger  quantity  than  Capt.  Atwood  had  supposed  had  been 
taken  along  the  whole  coast.  The  flesh  is  white,  and  looks  as  well  as 
good  hake  or  cod  ;  quite  the  reverse  of  the  white  hake,  no  fish  of  the 
family  has  such  hard  bones.  There  are  but  few  localities  where  they 
have  been  found  in  any  abundance;  but  off  Wells'  Bay  in  Maine, 


Packard.  J  102  [December  26, 

and  on  the  same  coast  about  Cape  Porpoise,  which  is  covered  by- 
sharp,  rugged  rocks,  and  also  at  Cashes'  ledge,  they  are  not  infre- 
quent. 

In  reply  to  a  question,  Capt.  Atwood  said  that  he  had  never  seen 
any  round  or  flesh  worms  in  tlie  pollock,  though  he  had  seen  them 
frequently  in  the  cod. 

Dr.  Michael  Sars  of  Christiania,  Norway,  was  elected  an 
Honorary  Member. 


December  19, 1866. 
The  President  in  the  chair.     Forty  members  present. 

Prof.  J.  D.  Dana  was  elected  an  Honorary  Member. 

Dr.  George  L.  Goodale  of   Portland,  Me.,  was  elected  :. 
Corresponding  Member. 

Dr.  Charles^H.  Walker  of  Chelsea,  Dr.  C.  P.  Kemp  of  Bo& 
ton,  Mr.  B.  F.  Davenport  of  Cambridge,  and  Mr.  J.  P.  Whti 
ney  of  Boston,  were  elected  Resident  Members. 


Section  of  Entomology.     December  26,  1866. 

Mr.  John  Cummings,  Jr.,  in  the  chair.    Eight  members 
present. 

The  following  papei's  were  presented :  — 

Materials  kor  a  Monograph  of  the  Phal^nid^  of  North 
Amkkica.    By  A.  S.  Packard,  Jr.,  M.  D. 

In  this  paper  the  author  describes  over  one  hundred  new  species  of 
Phalrenuke,  with  a  synonymical  list  of  all  the  species  hitherto  known, 
and  occasional  notes  on  their  habits,  and  descriptions  of  larvje.  Though 
most  of  the  forms  are  found  in  the  United  States,  yet  there  are  a  few 
species  from  the  West  Indies  and  Central  America. 

The  author  is  indebted  for  his  material  to  the  collections  of  this 
Society,  the  Entomological  Society  of  Philadelphia  and  of  Yale  Col- 
leo-e,  and  of  Messrs.  A.  R.  Grote  and  James  Angus  of  New  York,.  F. 
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G.  Sanborn,  Frank  Stratton  and  S.  H.  Scudder  of  Boston  and  Wm. 
Saunders  of  London,  C.  W. 

Supplement  to  the  Descriptions  and  Figures  of  the  Aran- 

EIDES     OF     THE      UnITED      StATES.        By   THE     LATE   NICHOLAS 

Marcellus  Hentz. 

Some  years  since.  Professor  Hentz  published  in  our  Journal*  an  il- 
lustrate;! monograph  of  the  Araneides  of  the  United  States.  The 
original  drawings,  with  many  appended  notes,  came  by  this  means  into 
the  possession  of  the  Society.  Finding  that  many  of  the  drawings  of 
parts,  and  a  few  notes  upon  the  structure  and  habits  of  this  rather 
neglected  group  had  been  omitted,  I  have  (larefully  gleaned  whatever 
seemed  to  be  of  any  importance,  for  publication  in  the  Society's  Pro- 
ceedings as  an  appendix  to  his  Monograph. 

A  few  of  the  original  drawings  engraved  on  the  plates  in  our  Journal 
are  unfortunately  missing;  these  are  the  ones  figured  on  plates  viii 
and  xvii  of  Vol.  iv.  Herpijllus  dubius  is  stated  in  the  text  to  be  fig- 
ured on  plate  xxiv,  fig.  24  of  Vol.  v,  but  no  such  figure  is  there,  and 
no  drawing  of  that  species  can  be  found.  All  the  others  are  in  the 
Society's  possession. 

It  is  worthy  of  remark  in  this  connection,  that  the  principal  locali- 
ties from  which  Professor  Hentz  obtained  his  Araneides  were  North- 
ampton, Mass.,  College  Hill,  N.  C.,  and  Tuscaloosa,  Ala.,  and  that 
when  '■  the  United  States"  is  given  as  the  habitat  of  a  species,  it  simply 
means  that  he  had  specimens  from  Massachusetts,  and  from  one  of 
the  southern  localities.  S.  H.  Scudder. 

Katadysas  pumilus.  The  nails  of  the  cheliceres  cannot  be  op- 
posed to  each  other,  but  may  perhaps  nearly  join  at  tip,  as  they  may 
in  Mi/fjale.     Taken  in  January. 

Dolomedes  albineus.  Fig.  73,  eyes.  The  area  of  the  eyes  is 
black ;  thighs  and  breast  all  shining  piceous  underneath.  Taken 
July  3. 

Dolomedes  lanceolatus.  Specimens  from  Alabama  are  larger 
than  those  from  New  England. 

Dolomedes  sexpunctatus.  Fig.  55,  eyes.  Legs  immaculate 
and  hairy,  arranged  4,  2,  1,  3.     Taken  Feb.  28. 

Micro  m.inata  carolinensis.  The  mandibles  are  very  hairy  at 
the  top,  3-toothed ;  feet  arranged  2,1,4,3.  Taken  from  April  to 
December. 

*  Boston  Journal  of  Natural  History,  Vol.  iv.,  pp.  54^7,  223-31,  386-96;  pis.  vii, 
viii,  xvii-xix.  Vol,  v.,  pp.  189-202,  352-70,  443-79;  pis.  xvi,  xvii,  xxi-xxiv,  xxx, 
xxxi.  Vol.  VI.,  pp.  18-35,  271-95;  pis.  iii,  iv,  ix,  x.  The  numbers  xvi,  xxi-xxiv 
have  unfortunately  been  used  twice  in  numbering  the  plates  of  Vol.  v. 
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Micrommata  marmorata.  Fig.  56,eyes;  fig.  105,  trophi.  Prof. 
Hontz  liad  fbrincrly  considered  this  to  be  the  type  of  a  new  subgenus 
lor  which  he  gave  the  name  of  Dapanus,  distinguished  by  having  its 
second  i)air  of  legs  longest,  the  eyes  subequal,  the  hinder  row  curved 
posteriorly. 

Micrommata  pinicola.  Beneath  pale  as  above;  covered  with 
white  curly  hair  besides  the  bristles  ;  found  March  22,  Avandering  on 
the  trunks  of  trees  like  Thomisus. 

Micrommata  serrata.     Fig.  1,    eyes.     Taken  July  26. 
"  subinflata.     Taken  February  20. 

"  rmdata.       Fig.    98,  trophi.     This   species   differs 

from  M.  caroUnensis  in  its  anterior  eyes,  which  are  in  a  straight  line 
■ind  by  its  cephalothorax,  Avhich  has  one  broad  band ;  the  abdomen 
has  two  hairy  elevations  anteriorly. 

Oxyopes  salticus.  Fig.  90,  trophi.  It  leaps  with  more  force 
and  vivacity  than  an  Attus.     Taken  in  North  Carolina,  in  June. 

Oxyopes  scalaris.  Fig.  1 20,  the  abdomen  as  it  appears  when 
empty.  The  figure  in  the  Boston  Journal  of  Natural  History,  Vol.  V. 
plate  xvii.  fig.  4,  represents  it  as  it  appears  when  full  of  eggs ;  feet 
arranged  1,  2,  4,  3.     Taken  in  June. 

Oxyopes  viridans.  Fig.  14,  eyes;  14,  a,  specimen  from  North 
Carolina;  14,6,  from  Alabama;  fig.  134,  cocoon.  The  difference  in 
the  eves  of  these  specimens  is  only  apparent  and  due  to  the  quantity 
of  hair  which  lies  across  them.     Taken  September  1. 

Lyssomanes  viridis.  Fig.  91 ,  trophi,  wanting  the  palpus. 
Taken  in  April  and  June. 

Attus  audax.     Northampton,  Mass.     Taken  in  May  and  July, 
auratus.     Fig.  65,  eyes ;  fig.   92,   trophi. 
"       canonicus.     Fig.    6,  eyes.     The  jaws  are  very  short. 
"       capitatus.     Fig.  26,  eyes.     The  mandibles  have  not  so 
sharp  an  inner  point  as  in  A.   militaris  :  the  white  band  on  the  cephalo- 
thorax reaches  neither  the  base  nor  the  li'ont ;   the  yellowish  white 
band  on  each  side  of  the  abdomen  is  blackish  on  the  extreme  sides ; 
in  the  description  given  in  the  Boston  Journal  of  Natural  History, 
Vol.  v.,  p.  200,  it  is  stated  that  the  second  joint  of  the  j^alpi  is  covered 
with  white  hairs  ;  on  the  sheet  containing  the  drawing  it  is  stated  that 
it  is  the  first  joint  which  is  so  characterized. 
Attus  castaneus.    Fig.  36,  eyes. 
"      coronatus.     Fig.  82,  eyes. 
''       cristatus.     Fig.  112,  lower  sm-face  of  abdomen. 
"       cyaneus.     Fig.  66,  eyes.    Taken  in  April,  May,  June,  etc. 
"       elegans.     Fig.  2,   eyes.     Taken  in  July. 
"       falcarius.     Fig.  35,  eyes.     Taken  August  6. 
'"       familiaris.     Fig.  74,  eyes  ;  fig.  99,  trophi. 
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Attus  fasciolatus.    Fig.  63,  eyes. 

•'       gracilis.     Fig.  57,  eyes;  fig.  107,  trophi. 
"       hebes.     Fig.  3,    eyes.     Taken  in  June. 
"       insolens.     Besides  the  second  joint  of  the  palpi  and  the 
feet,  the  knee  of  the  first  pair  of  legs  is  also  varied  with  spots  of  white 
hairs. 

Attus  militaris.     Taken  in  March,  May  and  December.    S  with 
tlie  abdomen  covered  on  the  disc  with  golden  hair  or  scales;  the  legs 
also  with  more  scattered  hairs  of  the  same  color. 
Attus  mitratus.     Only  males  were  found. 
"       morigerus.     Taken  October  17. 

'•       mystaceus.     Fig.  76,  eyes;  fig.  119,  lateral  view.    Spec- 
imens taken  in  the  fall  were  kept  through  the  winter. 
Attus  niger.     Fig.  4,  eyes.     Taken  in  July. 
"      nubilus.     Fig.  27,  eyes. 

"  otiosus.  The  legs  are  varied  with  rufous  and  black,  with 
tufts  of  whitish  hairs ;  the  spots  on  the  body  vary  a  little  in  different 
specimens. 

Attus  podagrosus,     Cheliceres  darkish,  but  not  green. 
'•      puerperus.     Fig.  28.  eyes. 

"  pulex.  A  male  one-third  as  large  as  the  specimen  fig- 
ured in  the  Boston  Journal  of  Natural  History,  Vol.  V.,  pi.  xxii,  fior. 
3,  was  taken  May  29. 

Attus  retiarius.     Legs  arranged  4,  3,  1,  2.     Taken  in  Alabama 
in  May. 
Attus  roseus.     Fig.  15,  eyes. 

"  rufus.  Fig.  37,  eyes.  Body  covered  with  thick  and  long 
white  hairs ;  cheliceres  bright  rufous,  black  at  the  apex,  with  a  line 
of  white  hairs  between  them  and  the  eyes.  Alabama  in  May,  July  and 
August ;  in  Carolina  in  August ;  and  in  Massachusetts  in  the  collection 
of  Prof.  Peck,  taken  in  July. 

Attus  sexpunctatus.     Taken  in  July. 
"       sinister.     Fig.  3R,  eyes. 

"  superciliosus.  Fig.  5,  eyes.  On  the  antepenultimate 
joint  of  all  the  legs  there  is  a  black  fillet  on  the  anterior  side,  which 
is  faintly  continued  on  the  preceding  and  following  joints,  and  even 
on  the  thighs.     Taken  in  June. 

Attus  sylvanus.     Fig.  58,  eyes ;  fig.  108,  trophi. 
"       tseniola.     Taken  m  May. 

"       tripunctatus.     Fig.   75,  eyes  and  extremities  of  cheli- 
ceres; fig.  106,ti-ophi;  very  common  in  New  England. 
Attus  viridipes.     Fig.  64,  eyes. 

*'  vittatus.  Cephalothorax  with  two  rufous  conic  spots 
anited  at  base  ;  body  pale  beneath.     Taken  in  May. 
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Epiblemum  faustum.  Fig.  59,  eyes;  fij.'.  109.  tioi)lii.  Taken  in 
June-. 

Synemosyna  ephippiata.  Fig.  68,  eyes;  fig.  lu.  lateral 
view. 

Synemosyna  formica.     Taken  in  April,  May  and  July, 
noxiosa.     Taken  in  April  and  May. 
"  picata.     Taken  in  June. 

"  scorpionia.    Fig.  67,  eye?.     The  i  was  taken  in 

November;  the  9  in  February,  a  little  larger  than  the  6,  and  with 
the  abdomen  very  slightly  contracted. 

Thomisus  aleatorius.     Fig.  39,  eyes.   Legs  arranged  1,  2,  STT. 
asperatus.     Fig.  41,  eyes.     Legs  arranged  T72,  47^. 
caudatus.     Fig.  60,  eyes ;  fig.  100,  trophi.      Taken 
on  January  2o. 
Thomisus  celer.     Fig.  78.  eyes.     Legs  arranged  T72,  47^ 
dubius.     Taken  in  April. 
"  Duttonii.     Fig.  79,  eyes. 

"  fartus.     Fig.  69,  eyes.     Legs  arranged  1,  2,  4,  3. 

"  ferox.    Fig.  83,  eyes.    Legs  arranged  T72,  37T.  Taken 

in  Massachusetts  in  October  and  March. 

Thomisus  parvidus.  Fig.  42,  eyes.  The  $  resembles  the  9 , 
and  is  of  the  same  size ;  the  legs  are  green  in  the  9  and  pale  in  the 

$  ;  legs  arranged  27T,  473^     Taken  in  Carolina  May  25. 

Thomisus  piger.  Fig.  40,  eyes.  Legs  arranged  1,  2,  4,  3. 
Taken  in  March. 

Thomisus  ?  tenuis.  Fig.  84,  eyes;  fig.  101,  trophi.  The  two 
anterior  eyes  are  placed  on  tubercles  on  the  very  margin  ;  body  be- 
neath yellowish,  downy.     Taken  June  8. 

Thomisus  vulgaris.     Fig.  77,  eyes.     Legs  arranged  2,  1,  3,  4. 
This  spider  withdraws  into  the  chinks  of  fences,  falls  attached  to  a 
thread,  and  always  moves  oft'  sideways. 
Clubiona  ?  agrestis.    Fig.  43,  eyes. 

"  ?  albens.     Fig.  32,  eyes.     Found  travelling  from  one 

bush  to  another  by  means  of  a  thread.     Taken  April  15. 

Clubiona  celer.     Fig.  18,  eyes.     Legs  arranged  4,  1,  2,  3. 
fallens.     Fig.  1 7,  eyes. 
•'  gracilis.     Fig.   8,  eyes.     Taken  in  June  and  July. 

"  immatura.     Fig.  87,  eyes. 

inclusa.      Fig.  86,  eyes.       Legs  arranged  1,  4,  2,  3. 
Taken  in  June. 

Clubiona  obesa.  Fig.  16,  eyes.  Legs  arranged  4,  2,  1,  3. 
Found  hanging  from  trees  by  a  thread.     Taken  at  the  end  of  June. 

Clubiona  pallens.  Fig.  7,  eyes.  The  second  pair  of  legs  is 
always  sensibly  longer  than  the  first.     Taken  December  15. 
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Clubiona  piscatoria.  Fig.  29,  eyes.  The  two  external  nipples 
of  the  ablomen  are  the  longest ;  the  body  is  of  the  same  color  be- 
neath as  above.     Taken  in  April. 

Clubiona  ?  saltabunda.  Fig.  19,  eyes.  Prof  Hentz  was  in 
doubt  whether  this  was  a  Clubiona  or  a  Tegenaria. 

Clubiona  tranquilla.  Fig.  85,  eyes;  fig.  102,  trophi.  Legs  ar- 
ranged 1,  2,  4,  3.     Taken  in  Alabama  and  Carolina. 

Herpyllus  bilineatus.  Of  the  six  nipples,  four  -were  placed 
around  the  anus,  and  two  formed  a  fork  on  both  sides  of  the  anus. 
Taken  in  May. 

Herpyllus  cruciger.     Taken  in  July.  

"  ecclesiastieus.     Legs    arranged   4,  1,  2,  3.       This, 

and  others  placed  in  this  genus,  may  belong  to  the  genus  Diplotoxops 
of  Mr.  Rafinesque,  but  as  he  makes  the  first  pair  of  legs  longest,  and 
his  generic  description  Is  incorrect  in  many  respects — for  instance  in 
deriving  a  character  from  the  palpi,  which  is  as  a  rule  nothino-  but  a 
sexual  distinction — his  name  has  not  been  adopted. 
Herpyllus  longipalpus.     Legs  arranged  4,  1,  2,  3. 

marmoratus.  First,  second  and  third  pair  of  legs 
pale,  thighs  black  with  the  tip  white,  third  and  fourth  with  bands  of 
white  scales.     Taken  in  July. 

Herpyllus  ornatus.  It  is  difficult  to  catch.  Taken  in  July 
and  August. 

Herpyllus  variegatus.  The  description  of  this  in  the  Boston 
Journal  of  Natural  History,  Vol.  V.,  p.  458,  states  that  Southern 
specimens  had  the  "  external  eyes "  "  placed  nearer  together ";  it 
should  have  said  the  external  eyes  of  the  posterior  line  were  ad- 
vanced anteriorly ;  the  specimens  from  the  South  were  also  smaller. 
Herpyllus  vespa.     Taken  in  March. 

Tegenaria  medicinalis.  Fig.  IIO,  palpus  of  $  a, upper  book- 
6,  lower  hook  and  its  membranous  meatus  above  •,  c,  middle  sphenoidal 
piece ;  d,  third  hook  corresponding  to  the  fourth  hook  i ;  e,  bristle  which 
is  usually  curled  between  the  first  and  second  hook ;  /,  base  ;  «,  fourth 
hook.  The  upper  and  lower  hooks  are  parallel  like  two  fingers; 
whilst  the  third  and  fourth  are  opposed  to  them ;  all  forming  a  com 
pound  hook  which  must  retain  the  female  organ  whilst  the  little  bris- 
tle e  stirs  and  conveys  the  sperma.  That  fluid  flows  from  an  orifice 
at  the  base  of  the  lower  hook,  between  it  and  the  membrane  situated 
on  its  upper  part.  The  middle  piece  articulates  with  all  the  other 
parts  except  the  base.  The  bristle  and  the  third  hook  articulate  to- 
gether and  with  the  base.  The  fourth  hook  seems  to  be  a  process  of 
the  upper  hook.  The  lower  hook  articulates  with  the  middle  piece, 
and  seems  to  have  no  motion  of  its  own.     The  upper  hook  articulates 
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with  the  lower  hook  and  with  th<-,  niirhllc,  piece.  Taken  in  North 
Carolina  in  March,  and  in  Massachusetts  in  May.  

Agelena  plumbea.  Fig.  4.'j,  eyes.  Legs  arranged  4,  1,  2,  3. 
Taken  in  ]Mar<h. 

Cyllopodia  cavata.     Fig.  80,  eyes. 

Prodidomus  rufus.  Fig.  9,  eyes.  The  three  external  eyes 
are  oval  shiniii<j;  white.  Taken  August  10th,  in  the  recess  of  a  large 
box  in  a  dark  cellar,  hiding  itself  in  holes. 

Epeira  alba.     Fig.  21,  eyes.     Legs  arranged   1,  2,  4,  3.     Taken 

in  July. 
Epeira  aureola.    Legs  arranged  1,  2,  4,  3. 

bombycinaria.     Legs  arranged  1,  2,  4,  3.      Taken  in 
August. 

Epeira  cancer.  Tlie  abdomen  beneath  is  black,  marked  with 
numerous  large  dots  ;  legs  arranged  4,  1,  2,  3.     Taken  October  1st. 

Epeira  caudata.  Fig.  54,  eyes;  fig.  96,  lip  and  mandible; 
fio-.  116,  lateral  view  of  body;  fig.  132,  web  and  cocoons.  Legs  ar- 
ranged 1,  2~r,  3,  or  1,  2,  4,  3. 

Epeira  caroli.     The  body  is  piceous  beneath  ;    legs  arranged  1, 
2,  4,  3.     Taken  September  20. 
Epeira  cornigera.     Fig.  44,  eyes.     Legs  arranged  1,  2,  4,  3. 
"        directa.  A  male  was  also  found  April  2.5,  with  black  dots 
all  over  the  legs,  except  on  the  thighs,  and  also  with  six  black  dots  on 
each  side  of  the  abdomen  ;  but  evidently  the  same  species  ;  legs  ar- 
ranged 1,  2,  4,  3.     It  is  nocturnal  in  its  habits. 
Epeira  displicata.     Fig.  51,  eyes.     Legs  arranged  1,  2,  4,  3. 
"        doniiciliorum.     Fig.  123,  lateral  and  ventral  view  of 
the  abdomen.     Legs  arranged  1,  2,  4,  3. 

Epeira  fasciata.      The  presence  of  the  eggs  in  the  abdomen 
always  creates  a  change  in  colors;  legs  arranged  1,  2,  4,  3. 
Epeira  foliata.     Fig.  50,  eyes.     Legs  arranged  1,  2,  4,  3. 
"        gibberosa.     Fig.  11,  eyes. 
"        hamata.     Fig.  49,  eyes. 

"        hebes.     Fig.  81,  eyes.     Legs  arranged  1,  2,  4,  3. 
"        heptagon.     Fig.   53,  eyes;  fig.    72,    outline  of  cephalo- 
thorax.     Body  black  or  sometimes  rufous;  the   legs   are   black,  with 
pale  rings  ;  a  male  was  found  in  Alabama  with  rufous  hairy  legs ;  legs 
arranged  1.  2,  4,  3.     Taken  in  July. 
Epeira  hortorum.     Fig.  10,  eyes.     Legs  arranged  1,  2,  4,  3. 
"         infumata.     Fig.    52,   eyes.      Legs   arranged    1,  2,  4,  3 
Taken  June  30. 

Epeira  labyrinthea.  Fig.  25,  eyes;  fig.  93,  trophi,  wanting 
the  palpus;  fig.  124,  web  and  cocoons;  fig.  133,  web  and  tent.       Legs 
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arranged  1,  2,  4,  3.     Very  common  in  damp  woods.     Taken  In  Sep- 
tember, October  and  December. 

Epe'ira  maura.     Le^^s  arranged  1,  2,  4,  3. 

Epeira  mitrata.     Fig.  22,  eyes.     Sometimes  there  are  no  trans- 
verse bands  on  the  abdomen,  and  then  the  black  dots,  about  twenty 
in  number,  are  more  distinct. 
Epeira  nivea.     Fig.  48,  eyes.    Legs  arranged  1,  2,  4,  3. 
obesa.     Fig.  46,  eyes.     Legs  arranged  1,  2,  4,  3. 
"        ?    pentagoaa.     Fig.  20,  eyes.     The   fii-st    and  second 
pairs  of  legs  are  mueli  longer  than  the  fourth. 

Epeira  placida.     Fig.  30,  eyes.     Legs  arranged  1,  2,  4,  3. 

"         pratensis.     Legs  and  cephalothorax  immaculate,  yellow ; 
legs  arranged  1,  2,  4,  3.     Taken  in  July. 

Epeira  prompta.  Fig.  47,  eyes.  «,  specimen  from  Massachu- 
setts ;  h,  specimen  from  Alabama  ;  legs  arranged  1,  2,  4,  3.  Taken  in 
Massachusetts  in  June. 

Epeira  riparia.  Fig.  121,  abdomen  beneath. 
''  rubella.  Legs  arranged  1,  2,  4,  3. 
"  rubens.  A  specimen  was  found  corresponding  in  every 
respect  except  in  having  two  obscure  spots  near  the  end  of  the  abdo- 
men. Taken  in  Alabama  October  13th,  on  grass,  beginning  to  throw 
threads  from  one  blade  to  another;  another  Avas  found  in  June, 
slightly  larger  than  Is  indicated  by  the  side  lines  in  the  Boston  Jour- 
nal of  Natural  History,  Vol.  V.,  pi.  xxxl,  fig.  18.  Legs  arranged 
1,  274.  3. 

Epeira  rugosa.  Fig.  122,  lateral  view  of  spider  after  impreg- 
nation. Legs  arranged  in  some  specimens  4,  1,  2,  3,  in  others  1,  2,  4,  3. 
Diurnal  in  its  habits.     Taken  in  July  and  August. 

Epeira  sanguinalis.     Fig.  62,  eyes.     Legs  arranged  1,  2,  4,  3. 
SCUtlllata.     Legs  arranged  1,2,4,3. 
"         septlma.     The  hair  is  yellow.     Legs  arranged  1,  2,  4,  3. 
It  makes  a  very  high  web.     Taken  in  September. 

Epeira  spiculata.     Fig.    31,  eyes;    fig.    54,  trophl.     Legs   ar- 
ranged 1,  2,  4,  3. 
Epeira  stellata.     Fig.  89,  eyes.     Legs  arranged  1,  2,  4,  3. 

sutrix.     Fig.   70,  eyes;  fig.  95,  trophi.     Legs  arranged 
1,  2,  4,  3. 

Epeira  Thaddeus.  A  specimen  was  found  In  October,  laro-er 
than  the  drawing  given  in  the  Boston  Journal  of  Natural  History, 
Vol.  v.,  pi.  xxxl,  fig.  6,  but  the  abdomen  was  nearly  white  instead  of 
green. 

Epeira  trifolium.     Legs  arranged  1 ,  2,  4,  3. 
"        verrucosa.     Legs  arranged  1,  2,  4,  3. 
"         villgaris.     Fig.    88,  eyes;    fig.    103,   trophi.      Legs  ar- 
ransed  1,  2,  4,  3. 
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Phillyra  mammeata.  Fig.  1 26,  cocoon.  Tlie  lateral  eyes  of 
the  anti-rior  row  are  diincult  to  be  seen ;  the  abdomen  ends  with  a 
nipph'-like  tail,  and  is  surrounded  with  six  nipples;  legs  arranged  1, 
4,  2,  3.  A  specimen  was  found  in  the  clay  nest  of  a  Sphex.  Taken 
in  May,  August,  September  and  October. 

Phillyra  riparia.  Fig.  61,  ey(!s;  fig.  ill,  fore  leg.  Legs  ar- 
rano-cd  1,  4,  2,  3.     Taken  in  March  and  April. 

Tatragnatha  grallator.  Taken  in  April  and  May,  one  speci- 
men in  a  dry  pl.ice  on  a  tree  far  from  any  water. 

Linyphia?  autumnalis.  Fig.  71,  eyes;  fig.  97,  trophi.  Only 
seen  late  in  the  autumn. 

Liayphia  coccinea.  Fig.  12,  eyes.  It  forms  a  thread  like  I.. 
communis.     Taken  in  July. 

Linyphia  communis.     Fig.  104,  trophi ;  fig.  118,  lateral  view. 
•'  conferta.     Fig.  115,  lateral  view.     A  specimen  had 

the  legs  of  the  right  side  arranged  1,  4,  2,  3  ;  of  the  left  1,  2,  4,  3. 
Linyphia  COStata.     Fig.  24,  eyes.     Legs  arranged  1,  2,  4,3. 

"         marmorata.     Fig.  23,  eyes.     Legs  arranged  1,  2,  4,  3. 
"  neophita.     Fig.   13,   eyes.     Legs  arranged  1,  4,  2,  3. 

Taken  in  December. 
Linyphia  scripta.     Fig.  130,  web.     Legs  1,  2,  4,  3. 
Mimetus  interfector.     Fig.  33,  eyes;    fig.  127,  cocoon.     Legs 
arranged  1,  2,  4,  3. 

Mimetus  syllepsicus.  Fig.  34,  eyes.  Legs  arranged  1,  2, 
4,  3.      Taken  in  October. 

Mimetus  tuberosus.     Legs  ai-ranged  1,  2,  4.  3. 
Scydotes  cameratus.      The  nails  of    the  cheliceres  are  very 
minute;  lip  wide,  lanceolate ;  maxilla?   as  in  FilUtata;  last  joint  of 
palpi  more  slender  than  the  rest.     Taken  from  April  to  November. 

Theridion  boreale.     The  pale  lines  on  the  abdomen  make  an 
anchor  shaped  marking.     Taken  in  Boston,  Mass.,  and  Alabama. 
Theridion  cruciatum.     Legs  arranged  1,  4,  2, 3,  or  1,  2,  4,  3. 

globosum.    Fig.  125,  cocoons.  The  spider  was  found 
under  bark  or  stones. 

Theridion  lineatum.  A  specimen  was  found  in  March  with 
black  legs  and  no  white  bands  on  the  abdomen  ;  others  were  found  in 
July. 

Theridion  marmoratum.     It   has  a  whitish  band  on  the  an- 
terior part  of  the  abdomen  over  the  back  part  of  the  cephalothorax. 
Theridion  morologum.    Fig.  128,  web. 

"  oscitabundum.     It  is  of  the  same  color  beneath  as 

above.     Taken  March  15. 

Theridion  ?  pullulum.  The  spots  on  the  abdomen  are  com- 
posed of  little  white  dots  surrounded  by  the  brown  marks. 
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Theridion  roscidum.     Fig-  129,  web  with  cocoons. 

"  sublatum.     Fig.  lis,  under  surfac^e  of  abdomen. 

'•  ?  trigonum.     Fig.  117,   lateral  view;    fig.  131,  co- 

coons.    Abdomen  beneath  variegated  with  rufous. 

Theridion  vereeundum.  It  always  remains  in  the  centre  of  its 
web,  feet  uppermost. 

Mr.  F.  G.  Sanborn  exhibited  an  apple  containing  larvae  and 
pupae  of  a  dipterous  insect,  presumed  to  be  3Iolobrus  rnali 
Fitcli.,  the  imago  of  which  was  unknown.  The  eggs  were 
supposed  to  have  been  htid  in  fresh  apples,  in  the  holes  made 
by  the  codling  moth,  Carjyocapsa  2^omonella,  whence  the 
larvae  penetrate  into  all  parts  of  the  apple,  working  small  cy- 
lindrical burrows  about  one-sixteenth  of  an  inch  in  diameter, 
causing  the  decay  of  the  adjacent  parts.  So  much  injury 
had  been  done  in  Wrentham,  Mass.,  by  this  insect,  that  nine- 
tenths  of  the  apple  crop  were  destroyed;  they  invariably  in- 
fested only  those  apples  which  had  previously  been  attacked 
by  the  codling  moth.  In  the  apple  exbibited,  there  were  two 
pupae  about  ready  to  transform,  and  Mr.  Sanborn  hoped  soon 
to  possess  the  parent  insect. 

Prof.  A.  E.  Verrill  stated  that  the  Museum  of  Yale  Col- 
lege had  received  some  dipterous  larvae  from  Mono  Lake  in 
California,  a  body  of  water  not  only  excessively  salt,  but  also 
strongly  alkaline  ;  together  with  them  had  been  found  a  spe- 
cies of  Artemia,  a  genus  of  JEntomostraca  alUed  to  J3ranchi- 
piis,  which  had  hitherto  been  known  only  in  the  salt-pans  of 
Europe.  The  dipterous  larvae  were  found  in  immense  num- 
bers, but  the  fly  had  not  been  reared.  He  had  also  received 
eggs,  apparently  of  the  same  group  of  insects,  fi-om  Salt  Lake 
in  Texas  ;  the  stick  upon  which  they  were  laid  was  covered 
with  salt  crystals. 

Mr.  S.  H.  Scudder  stated  that  Prof  Denton  had  seen  dip- 
terous larvae  in  lakes  in  the  Rocky  Mountains,  which  were 
strongly  impregnated  with  petroleum. 
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January  2,  1867. 
The  President  in  the  chair.     Forty-nine  members  present. 

Mr,  H.  Mann  exhibited  a  large  panoramic  photografth  of 
the  crater  on  the  summit  of  Haleakala,  the  mountain  of  East 
Maui,  Hawaiian  Islands,  :ind  in  explanation  said : 

The  crater  is  now  extinct,  and  has  been  so  for  a  long  time,  so  that  the 
natives  have  only  the  most  vague  traditions  concerning  the  residence 
there  of  Pc/e,  the  goddess  of  the  volcano.  She  lias  now  emigrated, 
according  to  their  belief,  to  the  island  of  Hawaii,  where  the  volcanoes 
are  still  active. 

This  crater  is  situated  on  the  summit  of  Haleakala,  its  rim,  or  what 
appears  to  be  the  mountainous  boundary,  being  at  the  average  eleva- 
tion of  ten  thousand  feet  above  the  sea.  Its  depth  is  about  two  thou- 
sand feet,  and  the  comparatively  level  plain  which  forms  its  floor  is, 
therefore,  at  an  elevation  of  eight  thousand  feet.  The  shape  is  that  of 
an  inunense  elbow  bent  at  a  little  less  than  a  right  angle,  the  conical 
mountain  seen  near  the  middle  of  the  photograph  standing  at  tlie  in- 
side of  the  angle  ;  the  width  of  the  crater  from  the  western  rim,  from 
which  the  picture  is  taken,  to  the  mountain  at  the  angle,  is  four  or  five 
miles.  The  wall  of  mountains  on  the  right  is  the  southern  rim  of  the 
crater,  nearly  ten  miles  long,  and  at  its  eastern  extremity  is  an  im- 
mense gap  or  break,  leading  down  to  the  district  of  Hana.  At  the 
northern  extremity  of  the  western  rim  or  wall  is  another  gap,  that 
overlooking  the  district  of  Koolau.  The  whole  circumference  of  the 
crater  is  thirty  or  thirty-five  miles,  it  being  one  of  the  largest  in  the 
world.  From  the  outer  angle  of  the  elbow  there  is  a  steep  sandy 
slope,  nearly  a  mile  long,  affording  the  only  access  to  the  crater  on 
that  side  for  horses.  From  near  the  foot  of  this  sandy  slope  there 
is  a  very  large  and  distinct  lava  stream,  looking  as  black  and  fresh  as 
though  it  bad  flowed  but  a  few  days  ago,  and  running  down  to  the 
Koolau  gap  in  a  northerly  direction.  From  near  the  same  point 
stretches  a  line  of  cinder  cones,  probably  of  later  date  than  the  lava 
stream,  (as  cinder  cones  usually  evince  the  dying  out  of  volcanic  ac- 
tion.) extending  for  several  miles  nearly  across  the  widest  part  of  the 
crater,  with  a  general  direction  towards  the  eastern  opening  or  gap. 
Sixteen  of  these  cones  can  be  counted  from  the  western  bank  of  the 
crater,  and  they  vary  in  height  from  about  three  hundred  to  five  hun- 
dred feet.  They  are  exclusively  composed  of  volcanic  cinders,  lying 
on  as  steep  slopes  as  it  is  possible  for  them  to  maintain,  as  is  very  well 
perceived  in  walking  up  their  sides,  where  the  foot  causes  a  continual 
slipping  down  of  the  cinders,  and  often,  by  depriving  those  above  of 
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their  precarious  support,  brings  down  slides  towards  the  climber.  At 
the  summit  of  each  is  a  depression  Out  of  which  the  cinders  were  thrown 
during  their  formation.  The  two  gaps,  the  eastern  and  northern, 
already  spoken  of,  probably  did  not  exist  until  towards  the  close  of 
the  period  of  activity  of  this  volcano,  or  we  should  not  see  the  dis- 
tinct bedding  of  the  mountains  surrounding  it,  which  could  be  pro- 
duced only  by  the  overflowing  of  the  lava  from  vents  higher  than 
the  present  floor  of  the  crater,  or  from  a  filling  up  and  overflowing 
of  the  crater,  as  is  so  well  known  to  have  occurred  in  similar  cases  on 
the  adjacent  island  of  Hawaii. 

Mr.  "Winwood  Reade  of  England,  who  was  present  as  a 
visitor,  read  to  the  Society  a  paper  upon  the  habits  of  the 
Gorilla,  the  result  of  his  personal  investigation  in  the  Gaboon 
region.  He  claimed  from  the  accounts  furnished  him  by  Du 
Chaillu's  guides,  and  others  whom  he  examined  critically  in 
Afi-iea,  that  the  statements  of  Du  Chaillu  w^ere  not  worthy 
of  credence.  He  maintained,  however,  that  other  assertions 
of  Du  Chaillu  which  had  been  questioned  by  some,  such  as 
the  cannibalism  of  the  Fans,  the  mode  of  entrapping  ele- 
phants, and  the  method  of  manufacture  of  musical  instru- 
ments were  without  doubt  correct. 

Dr.  Ogden  presented  a  humerus  of  an  Indian,  dug  from 
the  banks  of  the  Merrimac,  in  which  the  olecranon  fossa  was 
perforated,  a  peculiarity  which  Dr.  Jackson  had  noticed  in 
many  Indian  skeletons. 

Dr.  J.  Wyman  stated  that  this  occurred  not  uncommonly 
in  the  white  man ;  some  years  since  he  had  examined  all  the 
humeri  of  Africans  in  the  Jardin  des  Plantes,  and  found 
one-half  with  this  perforation ;  he  had  also  found  it  in  the 
Gorilla. 

Dr.  J.  B.  S.  Jackson  said  that  he  had  examined  six  or  seven 
Indian  humeri  from  one  of  the  islands  in  Boston  harbor,  and 
had  found  that  aU  but  one  or  two  were  perforated.  In  a 
Flathead  which  had  died  in  this  city,  both  humeri  were  per- 
forated. 

Dr.  Jackson  also  stated  that  he  had  recently  examined  a 
human  f(£tus  in  which  synosteosis  of  the  parietal  bones  had 
begun,  and  in  consequence  of  which  the  head  had  already 
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assumed  the  defonnity  mentioned  by  Dr.  J.  Barnard  Davis 
in  connection  witii  the  premature  closing  of  the  sagittal  su- 
ture. 

The  Secretary  stated  that  the  Council  recommended  a 
division  of  the  Curatorship  of  Geology  and  Palaeontology 
into  its  two  branches. 

On  motion  of  Dr.  Jackson,  the  pro}>osition  of  the  Council 
was  accept^-d,  and  Drs.  J.  B.  8.  Jackson  and  J.  C.  White  ap- 
pointed a  committee  to  nominate  a  candidate  for  the  Cura- 
torship of  Geology,  Mr.  T.  T.  Bouve  retaining  that  of  Palse- 
ontology. 

The  Committee  reported  the  name  of  Mr.  W.  T.  Brigham, 
and  he  was  elected. 

Prof  II.  J.  Clark  of  Agricultural  College,  Penn.,  was 
elected  Corresponding  Member. 

Rev.  Adams  Ayer  of  Roxbury,  Thomas  Dwight,  Jr.,  Prof. 
J.  B.  Henck,  Rev.  C.  F.  Knight,  and  Michael  O'Shae  of 
Boston,  were  elected  Resident  Members. 


January  16,  1867. 
The  President  in  the  chair.     Thirty-six  members  present. 

Mr.  T.  T.  Bouve  read  a  letter  from  Mr.  William  Munroe, 
concerning  the  globular  specimens  of  stone  presented  by  him 
at  a  recent  meeting,  and  presented  a  piece  of  American  touch- 
stone which  he  had  received  from  a  jeweller  in  New  York. 

Mr.  C.  T.  Jackson  said  that  the  touchstone  was  still  in  use 
by  the  watchcase  makers  here ;  he  once  had  occasion  to  test  by 
better  methods,  the  accuracy  of  their  judgment.  The  stone 
used  was  a  polished  black  Bazanite,  and  with  it  were  em- 
ployed twelve  gold  "  keys "  of  known  composition,  and  of 
graduated  fineness ;  by  means  of  a  comparison  between  the 
mark  left  on  the  Bazanite  by  the  gold  under  test,  and  that  by 
one  of  the  keys,  and  by  the  treatment  of  the  same  with  ni- 
tric acid,  they  were  able  to  estimate  within  a  carat  or  two, 
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the  quality  of  the  gold  ;  the  error,  being  frequently  as  much 
as  two  carats  or  two  twenty-fourths,  was  considerable. 

Mr.  "Wiuwood  Reade  gave  an  account  of  the  manner  in 
which  the  race  of  Fans,  on  the  west  coast  of  Africa,  en- 
trapped the  wild  elephant. 

Mr.  W.  W.  Bailey  read  on  behalf  of  his  brother.  Prof  L. 
W.  Bailey  the  following  note  on  Epigcea  repens  ; 

On  the  11th  of  May,  1866,  a  specimen  of  Epigcea  repens  was  handed 
to  me  by  one  of  my  students  who  had  collected  it  from  waste,  rocky 
ground  back  of  the  University  at  Fredericton,  N.  B.  It  exhibited 
some  noticeable  peculiarities,  araonoj  which  were  a  corolla  imperfectly 
salver-form,  the  petals  not  thoroughly  coherent  into  a  tube,  which  was 
not  hairy ;  the  corolla  a])parently  not  deciduous ;  the  stamens  reverted 
into  petals  of  the  ordinary  kind,  more  or  less  united  ;  some  of  these 
showing  a  transition  in  having  a  filament-like  base  but  no  anthers. 
Pistils  indistinct  (reverted  into  petals  ?) 

Similar  specimens  from  the  same  locality  have  been  given  me  on 
two  successive  years.  Several  clusters  of  blossoms  were  on  the  same 
vine,  all  possessing  the  peculiarities  above  alluded  to. 

Mr.  Jeffries  Wyman  exhibited  a  number  of  malformed 
skulls  to  illustrate  the  remarks  upon  that  subject,  made  at  a 
previous  meeting  ;  by  means  of  them  he  explained  at  leno-th 
the  theory  of  Dr.  Davis  of  the  mode  in  which  the  malforma- 
tion of  unusually  elongated  skulls  is  brought  about ;  he  also 
showed  in  a  foetal  skull,  brought  to  his  notice  by  Dr.  J.  B.  S. 
Jackson,  the  direct  evidence  of  a  closing  of  a  portion  of  the 
sagittal  suture. 

The  Secretary  read  the  following  letters  wdiich  had  been 
recently  received  :  — 

From  the  Philosophical  Society  of  Glasgow,  September  4th,  1866  ; 
Editor  of  the  Correspondenzblatt  fur  Sammler  von  Insekten, 
Regensburg;  Zoologisch-Mineralogischer  Verein,  Regensburg,  Sep- 
tember 16th,  1866 ;  Smithsonian  Institution,  October  20th,  1866  ; 
Naturforschende  Gesellschaft.  Basle,  September  23d,  1866  ;  Massa- 
chusetts Institute  of  Technology,  Boston,  December  20th,  1866  ;  Acad- 
emic Royale  des  Sciences,  etc.,  de  Belgique,  Bruxelles,  August  1st  and 
October  1st,  1866;  Physikalisch-Medlzlnlsahe   Gesellschaft  In  Wiirz- 
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hnrcr,  September  7th,  18GG;  Naturhistorischer  Verein,  Lotos,  Prag, 
October  Gth,  18G6  ;  Naturforscherule  Gesellschaft  des  Osterlandes  zu 
Alteuburg,  October  18th,  1866;  K.  K.  Geologlsche  Reichsanstalt, 
September  30,  1866 ;  Institut  Imperial  de  France,  Paris,  December 
11th,  1866  ;  acknowledging  the  receipt  of  the  publications  of  the  So- 
ciety. From  the  Literaiy  and  Philosophical  Society  of  Manchester, 
1866;  Naturwissensehattlicher  Verein,  Liineburg,  October  1st,  1866; 
lloyal  Geographical  Society,  London,  June,  1866  ;  Naturforschende 
Gesellschaft,  Halle,  September  24th,  1866;  Schlesische  Gesellschaft 
fiir  Vaterliindische  Cultur,  September  20th,  1866;  Naturwissenschaft- 
liclie  Gesellschaft,  Isis,  Dresden,  September  15th,  1866;  Academic 
lloyale  des  Sciences,  Amsterdam,  August  15th,  1866;  Societe  Hol- 
landaise  des  Sciences,  Harlem;  Societe  Entomologlque  des  Pays- 
Bas,  Leide,  April  21st,  1866  ;  Naturforsehender  Verein  zu  Riga, 
May  13th,  1866  ;  Mannheimer  Verein  fiir  Naturkunde,  October, 
1866;  Societe  Entomologlque  de  France,  Paris,  December  22d,  1866, 
presenting  their  publications.  From  the  Academie  Royale  des  Sci- 
ences, Amsterdam,  November  23d,  1866  ;  Gesellschaft  zUr  Beforder- 
ung  der  gesammten  Naturwissenschaften,  in  Marburg,  September 
28th,  1866  ;  Verein  fiir  Vaterliindische  Naturkunde  in  Wiirttemberg, 
Stuttgart,  August  1st,  1866;  Naturforschende  Gesellschaft  in  Em- 
den,  1866;  Naturwissenschaftlicher  Verein,  Liineburg,  October  1st, 
1866;  acknowledging  the  receipt  of  the  Society's  publications,  pre- 
senting their  own,  and  regretting  their  inability  to  supply  desiderata. 
From  the  K.  Gesellschaft  der  Wissenschaften,  Gottingen,  October 
15th,  1866,  acknowledging  the  receipt  of  the  Society's  publications 
and  accepting  the  proposition  to  exchange.  From  the  K.  K.  Cen- 
tral-Anstalt  tiir  Meteorologie  und  Erdmagnetismus,  Wien,  October  2d, 
1866,  acknowledging  the  same  and  promising  the  new  series  of  its 
Annals.  From  the  Societe  Imperiale  d' Agriculture  de  Moscou,  Octo- 
ber 24th,  186G,  accepting  the  proposition  to  exchange.  From  Prof. 
James  D.  Dana,  N(,'W  ILaven,  January  7th,  1867,  acknowledging  his 
election  as  Honorary  Member. 

Mr.  James  J.  Putnam  of  Boston,  was  elected  a  Resident 
Member. 


Section  of  Entomology.     Januaiy  23,  1867. 
Mr.  P.  R.  Uliler  in  the  chair.     Fourteen  members  present. 

Mr.  F.  G.  Sanborn  exhibited  an  extensive  series  of  Noc- 
tuids,  among  which  were  the  species  of  Agrotis  described  by 
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Harris.  He  called  attention  to  the  fiict  that  Agrotis  dandes- 
tina  when  at  rest  has  the  surface  of  the  wings  horizontal  in- 
stead of  arched  one  ffom  the  other,  as  in  the  other  species. 

Mr.  P.  R.  Uhler  stated  that  he  had  collected  the  naked 
chrysalids  of  Agrotis  telifera  at  the  base  of  maize  plants  in 
Maryland. 

Mr.  S.  H.  Scudder  presented  the  results  of  an  examination 
of  a  small  collection  of  fossil  insects  obtained  by  Prof  Wil- 
liam Denton  in  the  Tertiary  Beds  of  Green  River,  Colorado.* 

The  specimens  were  broutjht  from  two  localities,  called  by  Prof. 
Denton,  Fossil  Canon  and  Chagrin  Valley,  lying  about  sixty  miles 
apart.  The  rocks,  in  both  cases,  were  the  same  ;  above  were  beds  of 
brown  sandstone,  passing  occasionally  into  conglomerate,  alternating 
with  thin  beds  of  bluish  and  cream-colored  shales,  all  dipping  to  the 
west  at  an  angle  of  about  20°  ;  they  contained  fossil  wood  of  decid- 
uous trees,  fragments  of  large  bones,  most  of  which  were  solid,  and 
turtles,  perfectly  preserved,  and  sometimes  two  feet  in  length.  Prof. 
Denton  considered  this  sandstone  as  probably  of  Miocene  age.  Be- 
neath these  rocks  were  beds  of  petroleum  shale,  a  thousand  feet  thick, 
varying  in  tint  from  a  light  cream  color  to  inky  blackness,  and  filled 
with  remains  of  insects  and  innumerable  leaves  of  deciduous  trees. 

I  have  examined  ninety  specimens ;  many  of  the  little  slabs  contain 
several  species  of  insects,  but  the  remains  are  often  so  fragmentary 
and  imperfectly  preserved,  that  it  is  impossible  to  identify  them.  Out 
of  sixty-five  different  species,  more  than  two-thirds  belong  to  the 
Diptera ;  the  other's  are  mostly  small  Coleoptera,  with  a  few  Homnp- 
tera,  Hymenoptera,  Lepidoptera  and  Physopoda.  Among  the  Diptera^ 
MycetophUidce  and  TipuUdce  are  prevailing  types ;  the  dipterous  larvje 
have  not  yet  been  determined,  but  they  belong  to  groups  otherwise 
unrepresented  on  these  stones  ;  some  of  them  are  apparently  Mus- 
cidce.  The  Homoptera  are  represented  by  genera  allied  to  Issus, 
Gypona  and  Delphax.  A  species  of  Alyrmica,  one  of  Formica,  and  a 
third  hymenopterous  insect  represent  that  suborder;  a  poorly  pre- 
served moth,  apparently  a  Noctald,  Is  the  only  Lepidopferon,  unless  one 
of  the  larvae  prove  to  belong  to  some  genus  resembling  Limacodes. 
Perhaps  the  Pl/ysopod,  belonging  to  a  group  which  has  never  before 
been  found  fossil,  Is  of  the  greatest  interest;  remarkably  well  pre- 
served specimens  occur,  from  which  the  Insect  can  be  MdioUy  restored. 
It  differs  so  essentially  from  Heeger's  illustrations  of  this  group,  that  I 
propose  for  It  a  new  generic  name,  Palceotlirips  fossiUs. 

*  See  also  these  Proceedings,  Vol.  x.,  p.  305. 
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I  ;iiu  in(lcl)tc(l  to  Baron  Ostcn  Sacken  and  Mr.  Uhler  for  valual)le 
assistance  in  determining  many  of  these  remains. 

The  specimens  from  the  two  localities  diil'er  so  completely  as  to 
awaken  the  suspicion  that  the  rocks  of  one  locality  may  be  older  than 
thost!  of  the  other.  In  both  places,  Mi/retophilif/ce  and  other  Dip/era 
are  fonnd,  but  in  Fossil  Canon  the  variety  and  al)undance  are  propor- 
tionately rrreater.  The  ants,  the  moth,  the  tlirij)s,  and  nearly  all  tlie 
small  Coleoptera,  are  restricted  to  Fossil  Canon,  while  the  larvas  again 
come  from  Chagrin  Valley. 

I'erhaps  no  general  conclusion  can  be  drawn  from  this  small  collec- 
tion, particularly  as  there  is  a  total  absence  of  means  of  comparing  it 
with  fossil  insects  of  a  similar  age  in  this  country ;  yet  while  it  does 
not  agree  in  the  aggregation  of  species  with  any  of  the  insect  beds 
of  Europe,  nor  with  those  of  the  Amber  fauna,  there  can  be  little 
doubt  that  it  belongs  to  the  Tertiary  Epoch. 

Mr.  L.  Trouvelot  exhibitetl  a  specimen  of  Satiimia  ce- 
cropia^  in  one  primary  of  which  the  third  costa  was  only  par- 
tially developed,  closing  only  one  half  the  interspace  which 
it  generally  spans.  He  also  exhibited  a  specimen  of  Bom- 
hyx  Cynthia^  in  whicli  he  had  artificially  caused  one  primary 
to  expand  to  only  lialf  the  extent  to  which  the  other  wings 
reached,  and  in  connection  with  it,  presented  the  following 
paper: — 

On   Monstrosities    Observed    in   Wings    of   Lepidopterous 
Insects,  and  how  they  may  be  Produced. 

Very  often  Lepidoptcrous  insects  have  been  observed  with  one  or 
more  wings  considerably  smaller  than  the  others  ;  this  imperfect  devel- 
opment of  the  Avings  has  been  called  a  monstrosity.  So  far  as  my 
knowledge  goes,  I  am  not  aware  that  any  one  has  given  an  explana- 
tion of  this  phenomenon.  I  have  observed  how  such  monstrosities  oc- 
cur, noticed  the  cause,  and  have  myself  partially  hindered  the  devel- 
opment of  a  wing  of  an  individual  of  Bombyx  cj/nthia. 

Those  who  have  observed  Lepidoptera,  know  that  the  wings  of 
these  insects  when  emerging  from  the  pupa  are  very  minute,  and  that 
a  fluid  issues  from  the  abdomen  of  the  insect  to  help  in  the  expansion 
of  the  wings.  This  fluid  seems  to  be  separately  provided  on  eacli 
side  of  the  body ;  as  I  have  observed  in  some  cases,  where  one  pair 
of  wings  had  grown  faster  than  the  other,  that  the  side  of  the  ab- 
domen cori-esponding  to  the  smaller  wings  was  swollen  very  much 
more  than  the  other. 
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When  the  expansion  of  the  wings  takes  place,  it  sometimes  happens 
that  the  wings  swell  up  at  one  or  several  points.  This  swelling  is 
caused  by  the  fluid  which  issues  from  the  abdomen  of  the  in- 
sect for  the  purpose  of  developing  the  wings.  This  fluid  accumulates 
between  the  two  thin  membranes  covering  the  costa;,  where  obstruc- 
tion in  the  vessel  oflers  some  resistance  to  its  circulation,  and  so  to  the 
expansion  of  the  wing ;  or  a  too  dry  atmosphere,  by  causing  a  rapid 
evaporation,  impairs  the  necessary  elasticity,  and  prevents  their  due 
development.  Generally  the  pressure  of  the  fluid  li-om  the  abdomen 
is  suflicient  to  overcome  the  difficulty,  but  sometimes  the  obstruction  is 
so  great,  and  to  overcome  it  so  much  fluid  is  emitted,  and  with  so 
great  pressure,  that  the  thin  membrane  of  the  wings  can  no  longer  re- 
sist the  tension,  and  it  bursts  open  where  the  fluids  have  accumulated, 
and  they  flow  out.  As  these  fluids  are  absolutely  necessary  for  the 
expansion  of  the  wings,  their  loss  is  the  cause  of  the  imperfect  devel- 
opment, and  when  once  they  are  lost,  the  expansion  of  the  wino- 
ceases  entirely  ;  nevertheless  the  other  wings  will  continue  to  develop, 
the  loss  of  the  fluid  of  one  wing  having  no  influence  whatever  u]X)n 
the  growth  of  the  others  ;  probably  each  wing  has  a  separated  reser- 
voir containing  the  fluids  necessary  for  its  development.  This  seems 
to  be  visible  in  the  abdomen,  as  sometimes  four  distinct  swellings  are 
seen. 

I  have  artificially  produced  this  monstrosity  in  the  wings.  Observ- 
ing a  Lepidopteron  just  emerged  from  the  pupa,  I  saw  a  large  swelling 
on  the  discoidal  cell  on  one  of  the  wings,  and  pierced  it  with  a  needle ; 
the  fluid  flowed  from  the  puncture,  and  immediately  the  wing  so 
wounded  ceased  to  grow,  while  the  three  others  continued  their  de- 
velopment to  its  full  extent.  The  insect  thus  obtained  was  compara- 
tively perfect,  having  only  one  wing  smaller  than  the  others,  but  well 
proportioned. 

I  have  sometimes  advanced  the  development  of  the  wings  of  Bnm- 
hyx  Polyphemus.  I  selected  for  this  purpose  pupse  very  far  advanced 
in  their  transformation,  as  is  shown  by  the  looseness  of  the  pupal 
skin,  and  by  the  color  of  the  wings  of  the  moth,  which  can  be  seen 
through  it.  I  took  carefully  the  pupal  skin  from  around  the  moth 
and  suspended  the  insect  in  the  position  that  Lepldopteni  take  when 
emerging  from  the  chrysalis.  It  is  very  rarely  that  the  wings  of 
such  an  insect  are  developed,  though  I  have  obtained  some  perfect 
specimens  in  this  way ;  and  in  one  instance  the  development  of  the 
wings  took  place  only  three  days  after  the  pupal  skin  had  been  re- 
moved. Success  is  more  certain  if  the  insect  is  put  under  a  glass  jar 
with  a  moistened  sponge,  and  something  for  the  insect  to  hang  from  • 
the  dampness  of  the  air  in  the  jar  will  prevent  the  soft  wings  from 
drying  too  fast,  and  when  the  time  arrives  for  the  insect  to  accom- 
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plish  its  transformation,  the  fluid  will  be  active.  Such  an  insect  has 
much  an;ilo;ry  with  a  vcrtehralc  born  prematurely,  the  insect,  like  the 
ciuadruped,  remaining  almost  motionless  till  the  natural  time  for  its 
birth  arrives. 

Mr.  Sanborn  remarked  that  it  was  frefjuently  for  the  want  of  moist- 
ure that  attempts  to  rear  Lepidoptera  had  proved  unsuccessful,  the  in- 
sect being  unable  to  expand  its  wings  in  a  heated  dry  room  ;  he  had 
avoided  this  difficulty  by  placing  the  insect  just  emerged,  or  about  to 
come  forth,  beneath  a  bell  glass,  within  which  he  had  placed  moistened 
pieces  of  bibulous  paper. 


February  6,  1867. 

Vice  President,  Dr.  C.  T.  Jackson,  in  the  chair.     Thirty- 
seven  members  present. 

The  following  paper  was  read  ; 

On  a  Fungoid  Paeasite,  or  Caterpillar  Fungus,  from  the 
Philippine    Islands.      By  Dr.    Samuel    Kneeland. 

Entomophytes,  Fungoid  Parasites  on  Insects,  or  Caterpillar  Fungi 
have  generally  been  described  in  works  on  Botany,  the  plant  portion 
having  attracted  the  most  attention.  Mr.  G.  R.  Gray  has  specially 
described  (1858)  the  insect  portion  of  the  Entomophytes,  taking  them 
up  in  the  usual  order  of  Entomological  systems. 

These  parasitical  plants  or  fungi  infest  insects  of  all  orders,  and  in 
the  larva,  pupa,  and  imago  states  ;  some  orders  are,  however,  specially 
subject  to  them,  from  their  habitats  exposing  them  to  become  the  ba- 
sis for  this  vegetable  growth. 

The  Coleoptera,  many  of  which  in  all  their  stages  live  under  stones, 
in  damp  earth,  and  among  decaying  vegetable  and  animal  matters,  are 
very  liable  to  these  attacks ;  and  the  fungus  is  seen  protruding,  sin- 
gle or  multiple,  from  all  parts  of  the  gi-ub  or  beetle.  The  aquatic 
forms  appear  to  be  free  from  the  fungus.  Many  of  their  larvaj  re- 
main several  years  before  undergoing  metamorphosis,  giving  ample 
time  and  opportunity  to  receive  the  parasitic  germs  while  under 
ground,  during  the  tropical  rainy  season.  There  is  no  doubt  that  the 
growth  begins  internally,  as  specimens  have  been  found  in  which  the 
fungus  was  just  bursting  forth  from  some  part  of  the  body.     The 
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most  usual  place  for  the  fungus  to  appear,  is  from  the  pectoral  sur- 
face of  the  thoracic  segments.  The  larvse  generally  lie  upon  their 
side,  so  that  the  fungus  usually  appears  from  the  lateral  surfaces ;  they 
are  usually  found  dead,  and  either  decayed  or  dried  up.  One  para- 
site is  ordinarily  all  that  is  found  on  one  larva;  but  two,  three,  or 
more,  are  occasionally  found. 

The  diurnal  Lepidoptera  have  not  been  found  giving  origin  to  these 
fungi,  or  even  to  moulds  ;  but  the  nocturnal  Lepidoptera  are  very 
much  infested,  both  in  the  caterpillar  and  the  perfect  state.  The  par- 
asitic mould  or  muscardine,  which  attacks  and  destroys  great  numbers 
of  the  silk-worm,  belongs  to  this  class  of  vegetable  parasites. 

Among  Orthoptera,  tlie  mole-cricket  (Gnjllotalpa)  has  been  found 
infested  with  a  fungus  parasite. 

Among  Hymenoptera,  ants,  bees,  wasps  and  hornets  are  subject  to 
similar  growths. 

Among  the  suctorial  Heteroptera  and  Homoptera^  (in  the  latter  the 
CicadcB  especiall}'),  we  find  also  these  vegetable  parasites. 

Among  the  Diptcra,  the  common  and  blue  bottle  flies  are  often  seen 
adherent  to  windows  and  ceilings  in  the  autumn,  covered  by  a  whitish 
mould  or  fungus,  which  seems  to  have  burst  out  from  between  the 
segments  of  the  abdomen,  and  between  the  joints  of  the  legs;  so 
rapid  is  the  growth  of  this  fungus,  that  when  the  insect  is  so  I'ar  af- 
fected internally  as  to  alight,  it  soon  dies,  and  is  attached  by  the  fun- 
goid filaments  to  the  object  on  which  it  rested ;  it  rapidly  spreads  in 
a  few  hours  over  the  insect,  and  for  some  distance  around  it,  as  may 
often  be  noticed  on  the  window  panes. 

Spiders  are  also  affected  in  a  similar  way  ;  and  it  might  be  interest- 
ing to  ascertain  if  they  are  not  thus  affected  from  feeding  upon  flies 
infested  with  the  fungus. 

From  the  numerous  examples  now  on  record,  it  is  certain  that  life 
is  not  extinct  when  the  insect  becomes  the  basis  of  the  vegetable  par- 
asite. Most  of  the  insects  thus  affected  are  vegetable  feeders,  and  it 
is  generally  admitted  that  the  spores  or  seeds  of  the  fungus  are  swal- 
lowed by  the  insect  with  its  food,  and  that  the  seeds  do  not  become 
attached  to  the  exterior  of  tlie  body,  and  afterward  penetrate  to  the 
interior.  Mr.  Gray  is  of  opinion  that  the  seeds  are  always  introduced 
with  the  food  ;  but  other  observers  maintain  that  the  seeds  gain  ad- 
mission to  the  interior  of  the  animal  also  by  the  tracheas  or  breathing 
apparatus. 

These  seeds  are  so  exceedingly  minute  as  to  appear  like  smoke  in  the 
air,  and  Fries  has  estimated  above  ten  millions  in  a  single  plant ;  their 
minuteness,  however,  is  not  so  wonderful  as  that  each  contains  within 
itself  the  elements  necessary  for  germination.  Whether  taken  with 
the  food  from  the  soil,  or  from  the  air  or  soil  by  the  breathing  appara- 
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tus,  th(!  seeds  bej^in  to  frerminate,  if  the  circumstances  an;  suitable 
gradually  increase,  and  lill  the  animal  completely  with  the  tliallus ; 
the  insect  retains  its  external  form,  though  internally  its  fluids  are 
dried  up  by  the  growth  of"  the  fungus;  the  plant  then  forces  itself 
through  the  skin  at  various  places,  through  the  articulations,  and  even 
through  the  hard  surface  of  the  head. 

It  may  be  that  the  vegetable  growth  does  not  depend  on  its  being 
nourished  by  the  fluids  of  the  insect ;  but  that  the  insect,  enfeebled  by 
the  heavy  rains  which  fall  periodicall}'  in  the  intertropical  regions,  re- 
ceives the  seed,  which  grows  by  the  influence  of  external  moisture,  so 
that  its  thallus  interferes  mechanically  with  the  functions  of  the  insect, 
and  finally  destroys  it,  the  vegetable  growth  predominating  over  the 
aninuil  vital  principle.  It  is  possible  that,  if  the  insect  be  strong,  as 
during  the  dry  seasons,  (these  growths  being  usually  noticed  after 
heavy  rains),  it  may  eat  the  parasitic  seed,  which,  from  not  finding  a 
suitable  nidus,  may  be  voided  in  the  usual  way,  time  not  being  al- 
lowed for  its  germination  ;  and  In  this  way  a  vigorous  larva  might  es- 
cape and  go  through  all  its  metamorphoses,  while  an  enfeebled  larva 
would  die. 

These  growths  vary  in  length  from  a  mere  protuberance  to  an  extent 
of  ten  inches,  and  in  diameter  from  a  fine  hair  to  one-fourth  of  an 
inch. 

Thus  we  see  that  the  Coleoptera,  nocturnal  Lepidoptera,  and  Hy- 
menoptera,  from  their  habits  of  life,  are  most  subject  to  form  the  bases 
of  these  parasitic  fungi. 

The  specimen  exhibited  was  found  in  the  Philippine  Islands,  in  Jan- 
uary, 1866,  on  Mt.  Mahahal,  an  extinct  volcano,  about  fifty  miles 
from  the  city  of  Manila ;  It  was  found  about  three  thousand  feet 
above  the  level  of  the  sea,  In  a  clearing  in  the  forest  which  had  been 
made  a  coffee  plantation  ;  the  soil  was  black  and  rich,  and  quite  moist 
fi-oin  the  daily  heavy  rains  which  prevail  at  this  season  of  the  year. 
The  caterpillar  when  found,  was  dead,  somewhat  dry.  though  not  de- 
cayed, and  was  lying  on  Its  side,  the  under  surface  resting  In  the  moist 
rich  soil.  The  attention  of  the  gentleman  who  picked  it  up,  and  who 
gave  it  to  me,  was  attracted  by  the  peculiar  color  and  aspect  of  the 
veo-etable  growth,  which  reminded  him  of  the  delicate  roots  of  a  hya- 
cinth as  seen  growing  In  water ;  their  size  was  about  that  of  the  hya- 
cinth roots,  but  the  color  was  more  yellowish,  and  the  structure  more 
tough  and  elastic ;  the  plant  was  living  when  found.  The  larva 
on  which  this  parasite  was  growing  is,  according  to  Messrs.  Osten 
Sacken  and  Scudder,  that  of  a  Lamellicorn  beetle,  of  the  family  Melo- 
lontkadce,  and  coming  near  Melolontha,  or  the  May  beetle  or  May  bug. 
It  has  shrunk  a  little  from  Immersion  in  alcohol. 

I  do  not  find  in  Mr.  Gray's  monograph,  or  elsewhere,  any  Asiatic 
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Coleoptera  mentioned  as  having  been  found  affected  with  any  parasitic 
fungus. 

Mr.  C.  J.  Sprague  has  examined  the  fungus,  and  pronounced  it  to 
belong  to  the  genus  Cordyceps,  one  of  the  modern  divisions  of  the 
old  and  extensive  genus  Sphceria ;  his  observations  on  the  specimen 
will  be  found  below. 

The  fungus  resembles  much  that  figured  on  plate  3,  fig.  3  of  Mr. 
Gray's  monograph,  though  the  caterpillar  in  that  instance  belonged  to 
the  nocturnal  Lepidoptem  and  not  to  the  Coleoptera,  and  was  of  much 
smaller  size.  It  must  be  very  rare,  as  none  of  the  natives  or  foreign 
residents  had  ever  noticed  anything  of  the  kind  before. 

The  body  of  this  specimen,  it  will  be  noticed,  appears  filled  with 
the  fungus,  and  it  has  burst  out  in  six  different  places,  from  the  head 
to  the  tail,  in  filaments  about  one  and  a  half  inches  long.  The  fungus 
IS  perfect,  except  that  it  had  not  gone  on  to  fructification,  and  can  not 
therefore  be  described  as  to  its  species.  It  is  probably  not  a  new  spe- 
cies ;  but  the  insect  and  the  habitat  have  not  been,  as  far  as  I  can  as- 
certain, before  indicated  as  the  basis  and  locality  of  a  fungus  growth. 
The  specimen  I  present  to  the  Society.  Mr.  Sprague's  remarks  on 
the  specimen  are  as  follows  : 

One  familiar  with  mycologj'  will  see  in  the  fungus  you  send  me 
only  one  of  a  vast  number  of  immature  growths,  which  not  only  puz- 
zle the  most  learned  in  such  matters,  but  are  absolutely  unrecogniza- 
ble, until  they  reach  fruition. 

What  is  a  species,  Avhat  is  a  genus  in  mycology?  You  may  com- 
prehend the  difficulty  in  answering  this  question  when  I  say  that,  in  all 
probabiUty,  not  half  of  the  recorded  species  of  fungi,  nor  of  the  gen- 
era, even,  are  autonomous.  Genera,  which  have  stood  in  print  for  a 
century,  are  now  found  to  be  immature,  non-developed  forms  of 
other  genera  totally  dissimilar.  One  group  of  fungi  produces  fruit,  or 
rather  reproduces  itself  in  seven  distinct  ways,  and  it  was  only  when 
these  protean  forms  had  been  laboriously  traced  into  each  other  that 
the  truth  was  discovered.  Isaria,  Si/cogale,  Stilbum,  alluded  to  by 
Mr.  Gray,  are  not  autonomous  plants.  They  are  supposed  to  be  pe- 
culiar, non-developed  forms  of  ascoid  fungi.  I  have  no  belief,  myself, 
that  the  fungi  infesting  insects  are  at  all  peculiar  to  them.  Isaria 
occurs  on  various  things,  as  indeed  do  both  the  other  genera.  They 
all  infest  decaying  matter.  The  genus  Sphrerla  is  wonderfully  dis- 
tributed. There  are  certainly  peculiar  tbrms  which  have  only  been 
found  on  insects.  But  I  am  not  at  all  prepared  to  say  that  the  Isaria 
may  not  develop  into  Sphceria  under  favorable  circumstances.  These 
things  are  so  strange  in  their  growth,  that  a  certain  form  may  for  cen- 
turies never  appear  as  other  than  a  warty  excrescence,  never  produc- 
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ing  asci  and  spores,  but  propa<^ating  itself  by  mycelium,  and  then  it 
may  take  on  an  ascoid  growth  (juitc,  dissimilar  from  its  long  non-de- 
veloped a])pearance.  Until  you  have  asci  and  spores,  you  can  never 
decide  beyond  any  doubt  as  to  the  species  of  a  fungus.  You  may 
even  mistake  as  to  genus.  The  mycelium  accommodates  itself  to  its 
matrix,  and  takes  on,  therefore,  excessively  varying  forms. 

The  ascoid  fungi  infesting  insects  are  all  Sphceria,  so  far  as  I  know. 
But  Sphceria  is  now  cut  up  into  many  new  genera.  Those  forms 
which  bear  heads  of  asci  on  an  elongated  stroma,  are  now  called 
Cordyceps.  Several  species  are  recorded.  Your  fungus  is  like  S.  en- 
tomorhiza  in  its  habit ;  so  much  so  that  it  has  no  peculiar  characters  to 
distinguish  it.  It  has  no  perithecia,  and  consequently,  no  i'ruit.  It 
has  not  reached  a  development  which  warrants  a  name.  I  should  say 
that  it  has  all  the  appearance  of  Cordyceps,  but  in  the  absenc^e  of  all 
fructification,  it  is  impossible  to  further  name  it.  All  I  could  give  in 
its  present  state  would  be : 
Cordyceps  (?) 

Stroma  carnose,  stipitate,  color  yellowish-white,  about  an  inch  in 
height,  a  sixteenth  of  an  inch  in  diameter. 

Parasitic  on  the  larva  of  a  lamellicorn  beetle,  sending  up  several 
undeveloped  stipes  having  the  general  appearance  of  C.  entomorhiza. 
Manila,  Mr.  G.  M.  Curtis. 

I  repeat  that  I  have  no  belief  in  the  exclusive  attachment  of  cer- 
tain fungi  to  certain  insects.  Fungi  grow  on  everything  organic. 
Some  species  have  as  yet  been  detected  only  on  certain  things ;  but 
this  is  so  peculiar  an  exception,  I  place  no  reliance  on  the  mere  fact 
of  an  individual  discovery  of  this  sort.  I  mean  that  in  a  favorable 
locality,  should  you  place  the  larvas  of  all  sorts  of  insects  under  the 
same  atmospheric  influence,  I  believe  that  the  same  fungus  would 
grow  from  them  all,  in  some  of  its  many  forms 

If  you  look  in  our  Natural  History  Society  collection,  you  will  find 
a  fly  in  a  pill  box.  From  its  back  grow  two  little  fungi,  undevel- 
oped, looking  like  two  black  pins ;  I  doubt  not  that  they  are  some  spe- 
cies of  Cordyceps.  But  in  the  absence  of  perithecia  it  is  futile  to  at- 
tempt to  name  it;  it  may  be  Slilbum;  but  that  is  now  thought  to  be 
immature  Sphceria. 

Mr.  C.  Stodder  said  that  he  had  made  an  examination  of 
this  fungus,  and  remarked  as  follows : 

As  an  opaque  object,  the  surface  shows  longitudinal  ridges  and  fur- 
rows. 

I  could  not  obtain  sections  perfect  enough  to  show  the  internal 
structure  satisfactorily.     There  is  an  epidermis  of  cells,  containing  col" 
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oring  matter,  rather  dark  yellowish-brown.  Tlie  cells  are  about  .001 
inch  in  diameter,  of  irregular  shape  from  mutual  pressure,  and  mueh 
resemble  the  larger  cells  of  the  yeast  fungus,  as  figured  by  Jabez 
Hogg,  in  the  Proceedings  of  the  Microscopical  Society  of  London, 
January,  1866. 

The  interior  substance  is  very  dense  and  opaque;  only  very  small 
fragments  could  be  obtained  transparent  enough  for  observation.  The 
only  structural  feature  that  could  be  made  out  was  a  linear  arrange- 
ment of  the  material.  When  these  small  fragments  were  crushed  on  the 
glass,  a  few  filaments  of  mycelium,  and  a  few  very  small  cells,  some  of 
them  in  moniliform  chains  of  three  to  eight  cells,  were  found.  Also  occa- 
sionally, groups  of  yet  more  minute  cells,  .0001  inch,  probably  spores, 
but  nothing  could  be  determined  as  to  the  position  of  mycelium,  cells 
or  spores,  in  the  perfect  plant. 

It  is  highly  probable  that  the  long  immersion  of  the  fungus  in  al- 
cohol has  produced  some  change  in  its  texture  and  density,  such  as  to 
prevent  the  separation  and  distinction  of  the  various  parts  of  the  or- 
ganism, and  that  a  satisfactory  analysis  can  be  made  of  it  only  on 
ti-esh  specimens.  It  may  be  also  that  the  most  of  the  internal  sub- 
stance when  dried  naturally,  would  jjrove  to  be  spores,  like  "  puff 
balls,"  and  other  similar  fungi. 

Mr.  Theodore  Lyman  exhibited  models  of  fish  ways  which 
had  recently  been  constructed  on  the  Merrimack,  under  the 
dii'ection  of  the  State  Commissioners  appointed  to  investi- 
gate obstructions  to  the  passage  of  fish  in  the  larger  rivers. 
He  prefaced  his  remarks  upon  them  by  an  account  of  the 
habits  of  the  migratory  fishes. 

The  shad  (Alosa  prcentabilis)  is  one  of  the  large  species  of  herring 
that  go  each  year,  from  the  sea  to  fresh  water,  to  deposit  their  spawn. 
The  alewife  (Alosa  tyrannusy  is  a  smaller  species,  having  the  same 
habit.  The  shad  is  notable,  not  only  for  its  natural  abundance,  but 
for  the  wide  ocean  province  which  it  inhabits ;  for,  while  Cape  Cod 
makes,  for  many  fishes,  the  boundary  between  the  inhabitants  of  the 
northern  and  the  southern  waters,  the  shad  seems  equally  to  flourish 
in  the  latitude  of  Savannah  and  of  the  Gulf  of  St.  Lawrence.  With 
the  first  indications  of  spring  weather,  these  fish,  driven  by  the  resist- 
less instinct  of  propagation,  approach  in  vast  shoals  the  mouths  of  the 
great  rivers.  They  begin  to  run  up  the  Savannah  as  early  as  Christ- 
mas ;  the  Chowan,  Roanoke,  and  Potomac,  in  February ;  the  Dela- 
ware in  the  middle  of  March ;  the  Hudson,  in  early  April ;  the  Merri- 
mack, late  in  April ;  and  the  Bay  of  Fundy  in  the  middle  of  May. 
It  is  the  theory  of  Professor  Agassiz  that  they  do  not  in  one  great 
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army  pass  from  south  to  north,  parallel  with  the  coast,  turning  in  at 
the  different  rivers  as  they  go;  but  that  those  inhal)iting  each  river 
lie.  (lurinji;  the  winter  season,  in  the  deep  water  off  its  mouth,  where 
tlu'y  wait  the  return  of  the  brcedino;  time.  The  theory  corresponds 
with  the  pretty  well  established  fact,  that  this  fish,  as  well  as  the 
salmon,  returns  always  to  the  river  in  tvhich  it  tixis  hatcheil.  Their 
manner  of  spawning;;  is  as  follows.  They  work  up  a  little  circular  sand- 
bank, on  which  the  spawns  are  lod<fed,  and  are  guarded  from  that  de- 
struction to  which  they  would  be  exposed  from  the  small  fish,  did  not 
the  male  constantly  play  round  the  deposit.  This  curious  sentinel 
duty  may  account  for  the  singular  fact,  that  very  few  male  shad  are 
seined  in  our  rivers,  except  in  the  night  time.  It  may  be  that  they 
pass  the  day  in  watching  the  eggs,  at  the  bottom  of  the  stream,  after 
the  manner  of  the  stickleback.  On  the  other  hand,  the  females  are 
mostly  netted  during  the  day ;  and  they  may,  perhaps,  deposit  their 
spawn  only  in  the  night  season,  when  they  would  lie  below  the  sweep 
of  the  seine.  The  separation  of  males  and  females  seems  to  be  car- 
ried out  even  in  the  migrations ;  for,  on  the  coast  of  North  Carolina, 
the  males  arrive  several  days  before  their  partners.  The  advance  of 
the  migration  up  a  river  is  by  no  means  a  simultaneous  movement,  but 
progresses  in  a  series  of  "runs."  The  first  run  is  of  fish  smaller  and 
not  so  numerous  as  those  of  the  grand  run  which  follows.  These 
small  fish  are  probably  the  progeny  of  the  tributary  streams,  whose 
waters  are  warmer  than  those  of  the  main  river,  but  do  not  furnish  so 
nourishing  food  for  the  fry  hatched  in  them.  As  the  first  shoals  enter 
the  river,  a  few  individuals,  in  Avhom  the  ova  are  probably  already 
mature,  make  haste  to  the  upper  spawning  grounds.  The  main  body, 
however,  proceeds  leisurely,  and  while  in  tidal  water,  the  fish  even 
turn  down  stream  at  the  flood.  In  pleasant  weather  they  swim  high, 
and  sink  to  a  lower  stratum  when  the  surface  is  ruffled  by  a  cold  east 
wind.  After  the  great  run,  which  may  continue  from  ten  days  to 
three  weeks,  follows  another  scattered  run ;  and  it  is  a  singular  fact, 
that  the  spawn  in  the  late  fish  is  less  developed  than  it  was  in  the  ear- 
lier ones.  Once  in  their  native  river,  there  is  little  doubt  that  the 
companies  proceed  each  to  its  own  spawning  ground ;  some  in  the 
tributaries,  some  in  the  main  stream,  and  some,  even,  in  the  lakes  that 
communicate  with  it.  Thus  it  is  plain  that  the  operation  of  spawning 
cannot  be  simultaneous  for  the  whole  of  a  river  ;  on  the  contrary,  it 
extends  over  several  weeks,  some  fish  being  ready  to  deposit  on  their 
first  advent,  while  the  eggs  of  others  are  comparatively  immature. 
The  time  of  the  return  of  the  parent  fish  to  the  sea  is  not  so  accur- 
ately known  as  could  be  wished  ;  but,  after  spawning  in  May  and 
June,  they  doubtless  pass  down  gradually  from  the  middle  of  June  to 
the  first  of  August ;  after  Avhich  there  are  still  to  be  found  stragglers 
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during  September,  in  the  Mei-rimaek,  and  late  in  October  in  the  Con- 
necticut. It  has  been  ascertained  definitely,  that  the  youno;  fish  do 
not  remain  in  the  river  after  the  end  of  September,  when  they  have 
attained  a  length  of  about  four  inches,  and  resemble  the  adult  in  form, 
but  have  not  yet  the  lateral  line  of  dark  spots  behind  the  head,  Avhich 
may  be  seen  in  the  adult  after  the  scales  are  removed.  The  younf 
taken  in  August  exhibit  an  extraordinary  difference  in  size,  sliovvino- 
that  the  spawn  is  deposited  at  different  times  by  different  shoals  of 
fish,  and  that,  therefore,  the  broods  of  young  will  be  more  or  less 
grown  according  to  their  ages.  The  length  of  life  in  the  shad  is  a 
disputed  point.  Dr.  Howell  thinks  they  get  their  full  growth  in  a  sin- 
gle year.  Valenciennes  inclines  to  the  belief,  that,  in  the  European 
species,  many  individuals  die  after  spawning,  at  the  end  of  their  first 
year.  On  the  other  hand,  the  investigations  of  Mr.  U.  S.  Treat  of 
Eastport,  show  that  the  alewife  gets  its  full  growth  only  at  the  end  of 
four  years ;  and  analogy  might  point  to  the  belief  that  the  closely  al- 
lied shad  had  the  same  rate  of  development.  Certain  it  is  that  there 
is  a  great  difference  in  size  among  fish  caught  in  the  same  river.  In 
the  Merrimack  they  range  from  three  to  eight  pounds.  In  the 
Maine  rivers  they  attain  to  ten  pounds,  and  in  the  Delaware  they 
are  caught  as  large  as  twelve  pounds.  These  differences,  however, 
may  as  well  be  due  to  food  and  locality  as  to  age. 

The  salmon  (Sabno  salar)  is  common  to  the  northern  waters  both 
of  America  and  of  Europe.  In  its  habit  of  spawning  in  fresh  water 
it  resembles  the  shad,  but  there  the  likeness  ends.  It  seeks  the  cold- 
est, purest  and  most  rapid  streams  that  are  to  be  found  at  the  sources 
of  the  river  it  frequents.  It  comes  from  the  sea  nearly  with  the  shad, 
or  a  little  later,  and  is  then  in  high  condition.  After  its  entrance  into 
fresh  water,  it  steadily  falls  away  ;  indeed  the  generally  received 
opinion  is,  that  it  eats  little  or  nothing  during  its  sojourn  in  the  river* 
and  its  habit  of  rising  at,  and  seizing,  an  artificial  fly,  is  generally  at- 
tributed to  play  or  to  irritation.  The  spawning  season  does  not  occur 
till  autumn,  or  till  winter,  accoi'ding  to  the  country.  In  New  Bruns- 
wick this  season  is  from  the  first  of  October  till  early  in  November ;  in 
the  Merrimack  it  was  in  October,  and  in  the  Connecticut,  early  in 
September.  It  should  be  observed,  however,  that  rivers  of  the  same 
region  may  vary  by  some  Aveeks  in  their  spawning  season,  owino-  to 
their  relative  position  and  the  temperature  of  their  waters. 

Seeking  a  gravelly  spot,  in  a  pure,  running  stream,  the  female  ex- 
cavates with  her  head  a  series  of  shallow  holes,  in  each  of  which  she 
deposits  a  portion  of  spawn,  which  is  impregnated  bv  the  male  and 
covered  with  gravel  partly  by  the  current  of  the  stream,  and  partly 
by  the  tails  of  the  fish.  The  parent  fish  soon  after  go  down  to  the 
sea.     They  are  then  in  a  state  of  extreme  emaciation,  and  are  known 
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in  England  as  "Icolts."  After  ninety  to  one  hundred  and  twenty 
days,  according  to  the  temperature  of  the  water,  the  embryo  is 
hatched,  l)ut  still  has  a  little  hag,  the  yolk-sack,  hanging  to  its  belly. 
At  the  end  of  thirty  days  the  yolk-sack  is  absorbed,  and  wc  have;  a 
perfect  minnow,  about  an  inch  long,  with  a  trout-like  form,  and  hav- 
ing its  sides  barred  like  Pcrcn  flavescens.  In  this  state  it  is  known  as 
a  "  Parr,"  and  was  long  considered  as  a  separate  species.  For  a 
whole  year  the  parr  swims  in  the  brooks  that  gave  it  birth  ;  l)ut,  as  its 
second  spring  approaches,  a  great  exterior  change  comes  over  it. 
Bright,  silvery  scales  invest  its  sides,  and  cover  the  bars  that  formerly 
distinguished  it.  In  this  new  dress  the  parr  becomes  a  "  Smolt,"  and 
is  a  miniature  salmon,  about  four  inches  long.  But  this  change  does 
not  simultaneously  affect  all  the  brood,  a  part  of  which  continue  in 
the  parr  state  another  year  and  remain  in  the  fresh  water ;  while  the 
more  precocious  ones  make  for  the  sea  in  spring  or  early  summer.  In 
New  Brunswick  some  smolts  go  down  as  late  as  August,  while  in  Eng- 
land their  time  is  May.  They  return  in  September,  but  now  wonder- 
fully grown  ;  little  fish,  that  left  the  river  weighing  from  four  ounces 
to  eight  ounces,  reappear,  after  some  ninety  days,  increased  to  two 
pounds  or  five  pounds.  The  travelled  smolt  now  becomes  a  "  Grilse," 
and  in  late  autumn  or  early  winter,  according  to  the  country,  returns 
once  more  to  the  sea,  and  again  comes  back  to  its  river  the  following 
spring.  At  three  years  old  —  that  is,  the  third  spring  after  its  birth 
—  it  is  a  "  Salmon."  The  mature  fish  has  the  tail  less  Ibrked  than 
when  a  grilse,  and  is  of  a  more  robust  form.  At  this  age  the  female 
carries  spawn  for  the  first  time  ;  but  the  male,  while  yet  a  parr,  is 
fecund  at  eighteen  months,  and  frequently  pairs  with  a  full  grown 
iemale  salmon.  These  details  of  growth  are  necessarily  introduced 
to  show  at  what  seasons  the  fish  pass  up  and  down  the  river ;  for,  at 
these  times,  a  free  passage  must  be  provided  for  them  over  all  ob- 
structions. The  weight  of  full  grown  salmon  differs  much  in  differ- 
ent streams.  The  average  of  the  old  fish  in  the  Merrimack  was 
about  fifteen  pounds ;  in  the  Connecticut  they  seem  to  have  been 
larger,  getting  sometimes  to  thirty-five,  or  even  forty  pounds,  though 
not  so  "  large  and  rich  "  as  those  of  the  St.  Lawrence.  It  sometimes 
happens  that,  by  a  convulsion  of  nature,  or  a  like  accident,  salmon 
are  cut  off  from  their  return  to  the  sea.  They  are  then  called  "land- 
lockeil."  and  continue  to  breed,  though  they  decrease  in  size.  Those 
taken  in  the  St.  Croix  River  weigh  from  one  to  four  pounds  ;  but  in 
southern  Sweden  they  occasionally  attain  to  twenty  pounds,  and  av- 
erage six  or  seven  pounds.  That  the  salmon  lives  to'  a  considerable 
age  is  certain,  from  actual  experiment.  From  acttial  experiment,  too, 
we  know  that  the  progeny  of  a  rivef  always  return  to  the  same  from 
the  sea,  and  to  no  other. 
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The  chief  cause  of  the  decrease  of  migratory  fish  has  been  the 
huUding  of  impcusahle  dams.  To  obviate  this  difficulty,  the  construc- 
tion of  fish-ways  has  become  necessary  ;  and  we  find  that  there  are  a 
dozen  conditions  which  a  fish-way,  be  it  small  or  p;reat,  must  fulfil, 
to  Avit :  that  a  good  channel  lead  up  to  its  lower  end ;  that  the  lower 
end  be  so  placed  and  arranged  that  fish  easily  find  it ;  that  the  head  be 
so  placed  as  to  be  easily  found  when  the  fish  again  pass  doivn  the  river* 
that  the  lower  end,  and  the  whole  course,  be  wide  enough  ;  that  the 
ascent  be  not  too  steep  ;  that  there  be  a  sufficient  sheet  of  water  fall- 
ing down  it ;  that  the  supply  of  water  be  properly  regulated  at  the 
head ;  that  it  be  protected  from  destruction  by  falling  ice,  by  freezino- 
up,  by  floating  timber,  and  by  freshets  ;  that  the  water  above  and  be- 
low be  practically  pure  ;  that  it  be  protected  from  poachers  ;  that  it 
be  not  placed  near  machinery  that  might  scare  away  the  fish  ;  that 
no  fishing  be  allowed  within  four  hundred  yards  of  its  upper  and  its 
lower  end  ;  and  finally,  that  it  be  kept  open  at  all  times  when  the 
migratory  fish  are  passing  up  the  river,  or  are  returning  down  the 
river. 

Fish-ways  may  be  made  in  two  modes  :  the  pai^s,  which  is  simply 
a  sloping  trough,  or  the  stair,  which  is  a  series  of  steps,  whereof  each 
is  a  water-tank.  In  the  first  case,  the  fish  rush  up  the  slopino-  trough; 
in  the  second,  they  jump  from  step  to  step,  aided  by  the  flowino-  sheet 
of  water,  which  makes  a  series  of  little  falls  in  its  descent.  The  pass 
is  more  simple,  cheaper,  and  less  likely  to  get  out  of  order  ;  but  the 
stair  gives  better  chances  to  the  fish  to  rest  In  their  ascent,  and  Is, 
therefore,  more  fitted  for  high  dams,  and  for  fish  of  less  activity  than 
the  salmon  ;  for  example,  the  shad.  Several  modifications  may  be 
Introduced  in  the  construction  of  both.  Where  a  pass  Is  of  consid- 
erable length,  It  is  necessary  to  nail  to  Its  floor,  cross-cleats,  or  bulk- 
heads, which  run  from  and  at  right  angles  to  the  sides  of  the  trouo-h, 
about  two-thirds  across  it,  leaving  the  remaining  third  open.  These 
bulkheads  are  arranged  alternately,  so  that  the  open  space  comes  first 
on  one  side  of  the  trough  and  then  on  the  other ;  thus  the  water, 
running  down,  strikes  the  bulkheads,  and  is  constrained  to  pursue  a 
spiral  course  through  the  alternating  openings.  In  this  way  the  speed 
of  the  water  Is  checked.  Its  course  made  longer  and  less  steep,  and 
a  series  of  eddies  is  formed,  below  the  bulkheads,  wherein  the  fish 
may  rest.  Other  modifications  will  suggest  themselves ;  an  addi- 
tional set  of  bulkheads  may  be  Inserted,  at  right  angles  to  the  first,  in 
such  a  way  that  the  water  must  run  first  forward  ;  then  to  the  right ; 
then  forward  ;  then  to  the  left ;  then  forward  again,  and  so  on.  In 
the  stair,  the  first  modification  of  a  simple  line  of  tanks  set  step- 
fashion,  and  pouring  from  one  Into  the  next  lower.  Is  to  make  one- 
half  of  the  outer  lip  of  each  tank  lower  than  the  other  half  so  that 
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the  water  will  flow  only  over  the  lower  portion  ;  the  opposite  half  of 
the  next  tank  is  cut  out  in  the  same  manner,  and  the  ran^^e  of  steps 
thus  forms  an  alternating  cascade,  having  advantages  similar  to  those 
of  the  bulkhead  arrangement  in  the  pass.  Where  it  is  desirable  to 
make  the  stair  short,  it  may,  so  to  speak,  be  doubled  on  itself;  that 
is,  two  lines  of  tanks  may  be  joined  side  by  side  :  the  water  from  tank 
No.  1  would  fall  to  the  right  into  No.  2  ;  then  forward  into  No.  3  ; 
then  to  the  left  into  No.  4  ;  and  so  on,  each  tank  lower  than  its  pre- 
decessor. The  channel,  or  the  particular  current  of  the  river,  that 
leads  to  the  foot  of  the  pass,  must  be  deep  enough,  and  not  too  vio- 
lent or  too  much  obstructed.  The  regulation  of  the  water  at  the  up- 
per end  is  very  important ;  otherwise,  in  a  freshet,  the  fish-way  would 
be  so  flooded  that  the  fish  could  not  easily  get  up,  and  the  structure 
itself  might  bi;  carried  away.  The  regulation  may  be  made  by  a 
simple  contrivance  of  movable  bulkheads,  or  cross-boards.  The  head 
of  the  pass  may  be  protected  from  floating  ice  by  its  position,  and,  if 
need  be,  by  a  boom.  The  tanks  of  a  stair  should  be  built  with  slant- 
ing sides,  so  that  they  may  not  be  burst  by  ice.  It  has  been  shown 
that  polluted  water,  discharged  into  a  river,  loses,  almost  immediately, 
its  chief  deleterious  elements.  This  suggests  an  easy  and  cheap 
method  of  preventing  the  poisoning  of  the  main  body  of  a  large 
river  by  the  discharge  from  race-ways.  Let  there  be  erected  in  the 
river,  opposite  each  race  way,  and  far  enough  from  it  to  avoid  back- 
water against  the  wheels,  a  close  plank  screen,  running  parallel  to  the 
river  bank,  and  at  right  angles  to  the  race  way.  This  screen  should 
be  of  a  height  proportionate  to  the  depth  of  the  water  ;  and  it  should 
start  just  above  the  race-way,  and  extend  down  stream  forty  or  fifty 
feet.  When  the  foul  water  rushes  from  the  mill,  it  will  come  in  con- 
tact with  the  screen,  and  will  be  deflected  in  a  direction  parallel  with 
the  river  bank,  and  nearly  coincident  with  the  river  current.  Pre- 
vented, in  this  way,  from  flowing  into  the  middle  of  the  river,  it  will, 
after  a  run  of  a  few  hundred  feet,  probably,  become  pure  enough  to 
mingle  with  the  rest  of  the  water. 

Finally,  there  comes  the  last  essential  of  a  fish-way,  namely,  that  it 
should  be  open  for  the  fish,  both  coming  and  returning.  From  about 
the  25th  of  April  till  the  15th  of  July,  shad  are  either  running  up  the 
two  rivers  to  spawn,  or  are  returning  after  the  performance  of  that 
function ;  while,  in  the  first  part  of  this  period,  salmon  also  would  be 
making  their  way  to  the  head-waters,  and  smolts  would  be  passing 
down  to  the  sea.  From  about  the  20th  of  August  to  September  15th, 
the  yotmg  shad  are  going  down  to  the  sea,  and  the  grilse  Avould  be 
coming  up.  From  that  time  to  the  middle  of  October,  on  the  Con- 
necticut; or  from  October  loth  to  November  15th,  on  the  Merrimack, 
the  old  salmon  would  be  going  down   to  the  ocean.     Therefore,  if 
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these  rivers  were  restopked,  fish-ways  would  have  to  be  open  on  the 
Connecticut  from  the  last  ])art  of  April  to  the  middle  of  October,  ex- 
cept from  the  middle  of  July  to  the  last  part  of  Aui>;ust ;  and,  on  the 
Merrimack  from  the  last  part  of  April  to  the  middle  of  Novemljer, 
except  from  July  luth  to  August  ■20th,  and  from  September  loth  to 
October  loth. 

Dr.  Jackson  stated  that  when  a  boy  in  Plymouth,  Mass.,  the  alewife 
was  very  abundant,  and  was  caught  in  vast  numbers  in  the  town 
brook  which  was  then  open  to  Billington  Sea.  They  were  also  preyed 
upon  by  the  cod  on  their  return  to  the  ocean,  and  large  numbers  of 
cod  were  taken  even  at  the  wharves.  Since  the  alewife  has  been 
shut  out  of  the  streams  by  the  erection  of  dams,  the  cod,  too,  has  al- 
most disappeared  from  jNIassachusetts  Bay,  and  thus  two  fisheries  are 
almost  wholly  abandoned. 

The  letters  wbieli  had  been  received  since  the  last  an- 
nouncement were  read  by  tlie  Secretary. 

From  the  Philosophical  and  Literary  Society  of  Leeds,  September 
11th,  18GG,  acknowledging  the  receipt  of  the  Society's  publications. 
From  tlie  Keale  Istituto  Lombardo  di  Scienze  e  Lettere,  Milan,  No- 
vember 25th,  1865,  acknowledging  the  same,  and  asking  for  such  as 
were  necessary  to  complete  the  series  in  its  possession.  From 
the  Geological  and  Polytechnic  Society  of  the  West  Riding  of  York- 
shire, October  17th,  18G6,  acknowledging  the  same,  presenting  Re- 
ports, and  regretting  Inability  to  supply  all  the  numbers  asked  for. 
From  the  Academie  des  Sciences  et  Lettres  de  Montpellier,  August 
30tb,  1866,  acknowledging  the  same,  and  presenting  its  own  publica- 
tions. From  the  Geological  Society  of  Glasgow,  November  19th,  1866, 
presenting  its  publications  and  desiring  an  exchange.  From  William 
PL  Dall,  Chief  of  the  Scientific  corps  of  the  Western  Union  Telegraph 
Company,  Fort  St.  Michael's,  Russian  America,  September  26th,  1866, 
announcing  the  death  of  Major  Robert  Kennicott,  of  that  Corps,  a 
Corresponding  Member  of  this  Society. 

The  Treasurer  announced  a  bequest  to  the  Society  by 
the  late  Miss  Sarah  P.  Pratt  of  Boston,  and  read  the  follow- 
ins:  extract  from  her  will :  — 

Third  Article  :  "  My  collection  of  shells,  and  the  cabinets  and 
cases  In  which  they  are  kept,  Kiener's  work  on  Conchology,  and  all 
my  other  works  on  Conchology  or  shells  (with   the  exception  of  the 
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Boston  Journal  of  Natural  History  herein  before  beqiicatlierl),  1  <xive 
to  the  Boston  Society  of  Natural  History  ;  I  also  give  to  said  Boston 
Society  of  Natural  History  in  trust  the  sum  of  ten  tliousanrl  dollars 
to  be  invested  as  a  permanent  fund,  the  incomeof  which,  after  deduct- 
in"-  all  expenses  and  charges  Incurred  in  the  management  and  execu- 
tion of  the  trust,  shall  be  forever  applied  to  the  purchase  of  recent 
shells,  of  all  needful  cabinets  and  cases,  and  of  works  relating  to 
shells,  or  the  science  of  Conchology,  and  to  the  expenses  of  maintain- 
ino-  and  preserving  the  collection  of  shells,  the  cabinets,  cases  and 
books,  in  good  order  and  useful  condition,  any  balance  of  income  not 
expended  for  the  purposes  aforesaid,  to  be  added  to  the  principal 
fund." 


Section  of  Microscopy.     February  13,  1867. 
The  Curator  in  the  chair.     Fourteen  members  present. 

The  following  paper  was  presented  : 

On  a  Recent  Gathering  of  Diatomaceous  Mud  from  Pleas- 
ant Beach,  Cohasset.    By  Charles  Stodder. 

While  on  a  visit  to  Pleasant  Beach,  Cohasset,  in  the  summer  of 
1866,  I  was  strongly  affected  by  an  exceedingly  offensive  smell,  which 
pervaded  the  vicinity  of  Kimball's  hotel,  and  was  impressed  with  the 
fact  that  the  peculiar  quality  of  the  odor  was  the  same  as  comes  from 
a  bottle  of  decaying  marine  diatoms.  The  smell  is  well  known  to  all 
visitors  and  residents  of  that  favoi'Ite  watering  place.  I  easily  found 
the  locality  where  it  originated,  the  marsh  directly  in  the  rear  of  the 
Minot  House.  This  marsh  Is  separated  from  the  bay  merely  by  the 
strip  of  sand  and  pebl)le  beach,  on  which  the  Minot  House  stands.  It  is 
covered  with  water  at  spring  tides.  The  tide  water  has  access  to  the 
marsh  by  a  channel  about  a  mile  distant  from  the  Minot  House,  and 
must  have  a  course  of  nearly  two  miles  to  reach  the  place. 

A  friend  procured  for  me  a  bottle  of  mud  from  the  marsh,  taken  at 
high-water  mark,  which  proved  to  be  composed  almost  entirely  of  ani- 
mal and  vegetable  matter,  alive  and  dead.  The  origin  of  the  smell  was 
now  fully  explained  by  the  decomposition  of  the  organic  matter. 
The  animals  were  mostly  infusoria,  and  the  vegetables,  roots  and  fibres 
of  grasses,  and  diatoms.  The  only  Inorganic  material  was  a  few 
grains  of  sand,  evidently  carried  into  the  marsh  from  the  beach  by 
the  wind. 


i 


1867.] 


133 


[Stodder. 


From  the  peculiarities  of  the  place  there  is  no  tidal  current  what- 
ever, the  water  only  risinjj  and  fallino;  with  the  tide.  Some  materials 
or  organisms  may  be  blown  on  the  surface  of  the  water,  but  other 
than  that,  all  the  organisms  found  maybe  considered  as  being  in  their 
native  habitat.  Now  we  have  in  this  locality  a  deposit  of  unknown 
depth,  made  up  essentially  of  organic  matter,  more  or  less  decom- 
posed. The  siliclous  shells  of  the  Diatomaceas,  being  indestructible, 
ai-e  found  abundantly  in  the  superficial  mud,  and  may  be  expected  to 
bear  a  still  larger  proportion  to  the  whole  at  greater  depths.  The 
living  diatoms  were  very  numerous,  but  all  being  mixed  tosrether 
there  could  be  no  attempt  to  specify  which  were  livino-  and  which 
were  dead. 

The  variety  of  diatoms  found  is  very  great.  The  following  species 
have  been  identified,  not,  however,  in  all  cases  as  beino-  exactly  like 
the  typical  forms,  but  so  nearly  as  to  be  within  the  admitted  limits 
of  specific  variation. 


Pleurosigma  inflatum  Shadb. 

"  elongatum. 

"  Balticum. 

"  fasciola. 

"  a;stuarii. 

Stauroneis  salina. 
"  aspera. 

Navlcula  punctulata. 


Nitzschia  sigmoidea. 
"        sigma. 
"        scalaris. 
"        plana. 
Achnanthes  brevipes. 
Rhabdonema  arcuatum. 
Fragillaria  capucina. 
Triblionella  punctata. 
"       lyra — elliptic  and  apicu-  Auliscus  americanus. 

late.  Himantidium  parallelum. 

"       elegans.  Amphiprora  complexa  Greg. 

"        Smithii.  "  maxima. 

"       didyma,  several  varieties.  "  vitrea. 

"       granulata  Bail.  Cocconeis  placentula. 

"       libellus  Grej.  "         scutellum. 

"       quadrifasciata.  Raphoneis ? 

"        variaiis  Greg.  Cymbella  Ehrenbergii. 

"       gastrum.  "         ? 

"       iridis.  Eunotia  obtusa. 

"        kergulensis.  "       tetraodon. 

"        bombus.  "       Ehrenbergii. 

"       nebulosa.  Actinoptychus  senarius. 

"        (Pinnulaiua)  perigrina.    Triceratium  punctatum. 
"  "  lata.  Syndendrium  diaderaa. 

Amphora  membranacea.  Synedra  crystallina. 

"        salina.  "        fulgens. 

*'        robusta.  Surirella  linearis. 
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A  ffHtluirIng  taken  from  a  tliick  scum  on  the  surface  at  tlic  same 
locality  only  yiehlcil  a  small  variety  of  species.  Frafjillariu  was  the 
most  abundant. 

It  is  very  remarkable  tiiat  the  mud  furnishes  several  unquestionably 
fresh  water  forms — Hunantidium  and  Eunotia —  the  presence  of  which 
in  such  a  locality  is  inexplicable.  As  already  stated  there  is  no  current 
to  brinj^  tliem  there,  and  there  are  no  fresh  water  streams  entering 
near  the  place.  The  only  explanation  that  occurs  is,  that  they  may  have 
been  brought  by  some  stream  entering  at  a  distance,  and  then  blown  by 
the  winds  upon  the  surface  of  the  salt  water.  This  is  not  very  satis- 
factory, but  may  do  until  something  better  is  suggested.  Will  not  the 
composition  of  this  mud  serve  as  an  explanation  of  the  formation  of 
the  great  "infusorial  deposits"  in  Virginia,  California,  and  elsewhere. 
We  have  a  marine  basin  completely  land-locked,  except  one  narrow 
channel  at  a  distance,  shallow,  and  free  from  currents,  just  the  place 
for  a  rapid  and  vigorous  growth  of  diatoms.  Here  they  flourish  and 
decay,  together  with  myriads  of  Infusoria.  The  silicious  shells  of  the 
diatoms  are  deposited  Avith  the  other  organisms ;  but  while  all  the 
others  are  undergoing  decomposition  and  disappear,  the  silicious 
diatom  shells  remain  unaltered  and  accumulate  century  after  century, 
and  must  constitute  the  principal  bulk  of  the  deposit,  until  some  phy- 
sical change  or  convulsion  of  the  earth's  surface  excludes  the  sea,  and 
puts  a  stop  to  the  growth  and  accumulation.  I  hope  to  be  able  next 
summer  to  explore  this  place  more  thoroughly,  and  to  obtain  more  of 
the  living  plants  and  specimens  of  the  mud  at  various  depths. 
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February  20,  1867. 

Vice  President,  Mr.  T.  T.  Bouve,  in  the  chair.     Twenty- 
nine  members  present. 

Tlie  Vice  President  stated  that  a  telegi'ara  had  been  re- 
ceived the  day  previous,  announcing^  the  sudden  death  of  Dr. 
Henry  Bryant  at  Areceibo,  Porto  Rico,  on  the  1st  instant, 
and  said  :  — 

Before  giving  our  attention  to  the  scientific  and  business 
matters  which  may  come  before  us,  it  seems  proper  that  we 
should  allow  some  expression  to  the  feehng  that  pervades  and 
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deeply  saddens  our  hearts.  Again  has  the  Angel  of  Death 
entered  our  ranks,  and  borne  from  our  companionship  one 
Avho  has  been  long  associated  -with  us  in  advancing  the  inter- 
ests of  our  beloved  Society,  and  who,  by  liis  late  munilicent 
donation  to  our  collection,  entitled  himself  to  be  regarded  as 
one  of  its  greatest  benefactors. 

Truly  in  the  death  of  Dr.  Henry  Bryant,  Ave  have  met  Avith 
a  great  loss,  for  Ave  have  reason  to  believe  that  had  he 
lived  to  return,  his  interest  in  our  institution  Avould  have 
manifested  itself  in  his  daily  Avork ;  for  he  repeatedly  ex- 
pressed before  last  leaving,  that  AAdien  he  came  home,  it  Avould 
be  to  remain  permanently  among  us.  He  strongly  symna- 
thized  in  our  Avishes  to  advance  the  usefulness  of  this  Society 
by  the  increase  of  its  collection  in  different  departments,  and 
particularly  by  its  proper  preservation  and  exhibition.  In- 
deed Ave  have  lost  a  friend  and  brother  in  our  labors,  and  a 
benefactor  whose  unostentatious  liberality  has  enriched  our 
cabinet  Avith  its  most  valuable  and  attractive  objects.  It  re- 
mains for  you  to  take  such  action  as  seems  to  you  required 
by  this  sad  dispensation. 

It  was  voted,  on  motion  of  Mr.  Edw.  Pickering,  that  a 
Committee  of  three  be  appointed  by  the  Chair  to  prepare 
such  notice  of  the  professional  and  scientific  Ufe  and  activity 
of  our  deceased  friend,  as  seemed  to  befit  the  occasion.  Drs. 
S.  L.  Abbot  and  J.  C.  White  and  Mr.  J.  E.  Cabot  were  ap- 
pointed. 

Mr.  Edw.  Pickering  moved  the  foUoAving  Resolutions,  Avhich 
were  passed : — 

Resolved :  That  this  Society,  in  expressing  by  this  Resolution  its 
appreciation  of  the  munificent  bequest  of  the  late  Miss  Sarah  P. 
Pratt,  desires  also  to  convey  its  thanks  to  the  executrix  for  the 
promptitude  with  which  it  has  been  placed  in  the  Society's  posses- 
sion, and  the  liberality  with  Avhich  the  intent  of  the  testatrix  has 
been  carried  into  effect. 

Resolved :  That  the  Secretary  be  requested  to  send  a  copy  of  the 
foregoing  Resolve  to  the  family  of  the  deceased. 

On  motion  of  Mr.  W.  T.  Brigham,  it  Avas  then  voted  to  ad- 
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journ,  Avithout  the  transaction  of  further  business,  or  the  liear- 
ing  of  scientilic  pa])ers,  out  of  respect  to  the  memory  of  our 
late  member,  Dr.  Henry  Bryant. 


Section  of  Entomology.     February  '27,  18G7. 

Mr.  W.  T.  Brigham  in  the  cliair.     Eleven  members 
present. 

The  following  paper  was  read : 

Ox  A  Method   of   Stimulating   Uxiox  between  Insects  of 
Different  Species.    By  L.  Trouvelot. 

It  may  be  of  some  interest  to  entomologists,  who  have  had  no  experi- 
ence in  the  subject,  to  know  how  coitus  can  be  provoked  between  in- 
sects of"  different  species,  or  even  of  different  genera.  It  would  be 
intei-esting  to  obtain  hybrids  from  closely  allied  species,  and  to  ascer- 
tain if  these  hybrids  can  jiropagate  their  new  type  through  many  gen- 
erations. I  have  in  my  cabinet  a  specimen  given  to  me  by  Mr.  Guerin 
Meneville,  which  is  a  hybrid  from  the  ailanthus  silk  worm  {B.  Cyn- 
thia)., and  the  castor  oil  silk  worm  (Bomb>/x  arrindiu).  This  hybrid 
is  said  to  be  from  the  twentieth  generation. 

I  have  often  obtained  a  union  between  insects  of  different  genera; 
of  eourse  there  was  too  great  a  separation  between  these  types  to 
obtain  impregnated  eggs,  and  as  it  is  not  very  easy  for  one  who  has 
no  experience  to  unite  successfully  different  species,  I  will  attempt 
to  give  the  method  which  experience  has  taught  me,  and  which  has 
always  been  successful. 

When  the  two  insects  to  be  experimented  upon  have  been  selected, 
the  female  should  be  put  in  a  cage,  with  another  female  of  the  same 
species  as  the  male  of  the  experiment.  Two  males  of  the  same  spe- 
cies should  be  kept  ready.  When  the  time  arrives  for  males  of  this 
species  to  seek  for  their  mate,  they  should  both  be  introduced  into  the 
cac-e  containing  the  two  females.  As  this  contains  a  female  of  their 
own  species,  they  will  soon  ardently  seek  for  her.  One  will  soon  unite 
with  her.  The  remaining  male,  having  no  female  of  its  own  species 
to  unite  with,  but  being  excited  by  the  sensation  received  from  the 
proximity  of  the  object  of  his  desire,  will  also  soon  unite  with  the 
female  of  the  other  species,  and  with  apparently  the  same  ardor  as 
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if  it  were  one  of  its  own  species.  In  fact,  I  do  not  think  tliat  he  per- 
ceives his  mistake,  as  I  believe  the  only  means  he  has  of  knowing  this,  is 
the  sensations  received  by  means  of  his  antennas. 

To  make  it  clear  I  will  illustrate  my  idea.  For  instance  if  it  is  pro- 
posed to  unite  a  male  Cecropia  with  a  female  Polyphemus,  two  male 
Cecropias  will  be  procured,  and  also  a  female  Polyphemus,  and  a 
female  Cecropia ;  the  two  females  should  be  kept  in  a  cage,  and  be- 
tween midnight  and  one  o'clock  in  the  morning  —  as  this  time  is  the 
best  for  this  species — the  two  males  should  be  introduced,  and  they 
will  soon  unite.  As  these  insects  are  of  a  different  genus,  of  course 
the  eggs  will  not  be  impregnated. 


March  G,  1867. 

Vice  President,  Dr.  C.  T.  Jackson,  in  the  chair.     Forty-four 
members  present. 

Dr.  J.  C.  White  exhibited  a  specimen  of  Guai-ana,  moulded 
into  the  form  of  a  Juraraca,  tlie  most  poisonous  of  Brazilian 
serpents ;  it  was  brought  from  Brazil  by  Mrs.  Agassiz,  and 
presented  to  the  Society  by  Dr.  B.  E.  Cotting.  The  Guarana 
is  made  from  the  seeds  of  the  Paullinia  sorbilis,  which 
ai'e  roasted,  ground,  mixed  with  water,  moulded  and  dried 
hard  in  an  oven.  It  contains  a  larger  quantity  of  caf- 
feine than  either  tea  or  coffee,  and  resembles  in  appearance 
common  chocolate ;  dissolved  in  water  it  is  used  as  a  refresh- 
ing drink,  and  as  a  remedy  for  fever  and  other  ailments. 
The  Maues  Indians,  who  manufacture  it,  believe  it  to  be  more 
efficacious  when  made  into  the  form  of  a  serpent,  as  in  the 
specimen  exhibited. 

Dr.  S.  L.  Abbot  read  the  following  translation  from  the 
Union  MecUcale  of  Paris,  giving  au  account  of  the  chase  and 
captu.re  of  a  large  male  Gorilla  : — 

M.  Henri  de  Parville  gives,  in  his  Review  of  the  Sciences,  in  the 
Constltutionel,  the  following  interesting  details  of  the  capture  of  a 
male  gorilla : — 

A  French  geologist,  a  great  collector  of  minerals  and  animals,  at 
this  time  in  Gaboon,  M.  A.  Berthiol,  has  sent  us  some  details  con- 
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cernin"  a  male  gorilla  wliicli  he  has  recently  captiu'ed,  and  which  is  a 
very  fine,  .specimen  ol'  tlie.se  men  of  the  woods,  so  well  described  by 
M.  Paid  <hi  Chaillu. 

The  forilla  is  larger  than  the  Orang-Outang.  His  height  i.s  as 
mnch  as  two  metres  and  fifty  centimetres.  His  muscular  strength  is 
considerable.  They  arc  rather  numerous  in  the  Ibrests  of  Western 
Africa. 

In  the  month  of  November  last,  M.  Berthiol,  having  learned  that  a 
gorilla  had  been  seen  in  the  neighborhood  of  his  camp,  started  im- 
mediately in  pursuit,  with  a  number  of  negroes.  They  hunted  in 
vain  for  him  for  many  days.  One  morning  the  hunters  were  silently 
making  their  way  through  a  thick  underbrush,  when  they  heard  not 
far  off,  a  sound  like  the  breaking  of  branches  of  trees.  Then  sud- 
denly a  terrible  cry  resounded  and  froze  them  with  terror.  One 
must  have  heard  the  cry  of  a  gorilla  to  have  an  adequate  idea  of  it. 

"  The  roaring  of  this  animal,"  says  M.  du  Chaillu,  '-is  at  the  same 
time  the  strangest  and  the  most  fearful  sound  that  can  be  heard.  It 
begins  by  a  sort  of  jerking  bark  like  that  of  an  angry  dog,  then 
changes  into  a  deep  growl,  which  literally  resembles  the  roll  of  dis- 
tant thunder,  so  much  so  that  at  times  I  have  been  tempted  to  be- 
lieve that  it  really  thundered  when  I  heard  this  animal  without  seeing 
him."  Sometimes  the  cry  is  single,  piercing,  short,  almost  an  explo- 
sion. 

The  hunters  waited  with  their  guns  at  their  shoulders ;  the  bushes 
opened.  The  animal  advanced  with  caution  upon  his  two  hind  feet, 
beatin"-  his  huge  chest  with  his  nervous  arms.  He  was  about  two 
metres  in  height.  He  carried  his  head  erect,  and  his  eyes  flashed  in 
the  demi-obscurity  of  the  forest. 

At  about  fifteen  paces  from  us,  writes  M.  Berthiol,  he  stopped, 
pouring  forth  roar  upon  roar.  His  closed  fist  threatened  us,  his  jaws 
displayed  his  long  and  pointed  teeth.  A  young  tree  surrounded  by 
numerous  lianas  obstructed  his  passage.  He  seized  it  roughly;  the 
tree  cracked  and  fell  broken;  the  animal  p:issed  on. 

At  this  moment,  Milo,  a  black,  began  the  attack.  A  ball  whistled 
and  struck  the  gorilla  in  the  shoulder  at  the  moment  when  his  chest, 
vi<Torously  beaten  by  his  closed  fists,  was  resounding  like  a  drum.  The 
ape  whirled  round,  uttering  a  plaintive  bark.  Then,  raising  himself, 
with  a  bound  he  advanced.  At  five  paces  a  second  ball  struck  him 
full  in  the  chest.  He  roared  fearfully,  and  with  another  bound  threw 
himself  upon  a  negro,  who  escaped  him,  leaving  his  gun  in  his  hands. 
The  weapon  was  flattened  and  hurled  against  a  tree  where  it  was 
dashed  in  pieces.  At  this  moment  a  shot  from  a  revolver,  better  di- 
rected, brought  down  the  animal. 

He  was  surrounded  with  gi-eat  caution,  seized  by  the  neck  by  means 
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of  a  lasso,  then,  laid  upon  some  branches,  he  could  be  carried  to  the 
camp.  He  appeared  to  sulTer  much  from  his  wounds ;  his  barkings 
■were  rather  plaintive  than  furious. 

]\L  Berthiol  had  him  shut  up  in  a  hut.  where  he  is  still  in  captivity. 
He  roars  now  every  time  any  one  approaches  him,  and  retires  into  a 
corner.  Although  grievously  wounded,  they  do  not  despair  of  sav- 
ing him.  He  eats  well,  but  still  crawls  about  on  all  foui-s ;  his  hair 
bristles  with  rage  whenever  a  negro  enters  the  hut.  His  food  has 
to  be  left  for  him  at  a  distance.  White  men  do  not  seem  to  make  him 
flirious  as  the  negroes  do.  Therefore  M.  Berthiol  thinks  it  may  not  be 
impossible  to  save,  and  even  to  tame  him. 

This  singular  preference  of  the  gorilla  for  whites  rather  than  blacks 
occui-s  in  more  than  one  animal. 

The  lion,  in  particidar,  seems  to  make  a  very  marked  distinction 
between  whites  and  blacks.  The  Africans  themselves  recognize  it  in 
the  precautions  which  they  take  in  defending  themselves ;  he  would 
throw  himself  upon  a  negi'o,  where  he  would  retire  from  a  white  man 
without  doing  him  the  least  harm.  Perhaps  they  have  good  reason  to 
distrust  a  European,  whose  power  they  have  learnt  to  their  cost. 

Dr.  Brewer  made  some  remarks  on  the  wood-warblers 
(^Dendroicce)  of  Xoith  America. 

This  genus  was  now  supposed  to  contain  twenty-two  species  —  two 
of  which  are,  however,  of  doubtful  distinctness.  At  least  one  half  of 
these  are  migratory  birds,  known  only  to  most  as  birds  of  passage, 
making  brief  visits  in  spring  and  autumn,  and  passing  their  summei-s 
north  of  latitude  44°,  and  their  winters  in  the  West  Indies,  Mexico 
and  Central  America.  These  birds  blend,  in  a  very  remarkable  de- 
gree, the  habits  of  the  Certkice,  or  Creepers,  with  those  of  the  true 
3Iuscicapce,  or  Fly-catchers.  In  some  species  these  habits  are  equally 
blended  and  alternate,  as  occasion  seems  to  prompt.  Some  are  almost 
entirely  Creepers  in  habit,  others  almost  exclusively  Fly-catchers. 
Only  one  of  these  is  known  to  be  at  all  terrestrial  in  habit,  by  choice. 
This  is  the  Yellow  Red-poll  Warbler,  Dendroica  palmarum.  Two 
other  warblers,  either  driven  by  necessity,  or  tempted  by  opportunity, 
feed  on,  or  near  the  ground,  the  D.  coronata  and  D.  discolor;  but  these 
instances  are  rare,  and  in  the  former  bird  the  act  of  necessity  is  so 
awkwardly  done  as  to  betray  its  being  unnatural.  The  other  is  no 
real  exception,  as  it  feeds,  not  on  the  ground,  but  only  very  near  it, 
catching  small  insects  on  the  wing. 

These,  as  well  as  other  eccentricities  of  the  Dendroica;,  appear  to  be 
in  some  degree  influenced  by  the  circumstances  of  their  food.  Two 
yeai-s  since  a  pair  of  D.  canadensis  appeared,  in  the  middle  of  Febru- 
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rary,  in  Boston,  where  for  several  days  they  were  seen,  in  excellent 
condition,  busily  searching  the  walls,  window  seats,  etc.,  for  eggs  and 
larva3  of  insects. 

Dr.  Brewer  read  extracts  from  papers  of  ^Ir.  I^IcCullocii,  Dr.  Bry- 
ant and  Mr.  J.  A.  Allen,  confirmatf)ry  of  iiis  own  observations  as  to 
the  terrestrial  habits,  at  times,  of  the  Red-poll  Warbler.  Alone  of  all 
Dendroicce,  so  far  as  Is  known,  it  breeds  on  the  ground.  At  other 
times  this  warbler  shows  that  it  can  be,  when  the  occasion  offers,  an 
expert  fly-catcher.  Dr.  Samuel  Cabot,  who  has  frequently  observed 
the  Red-poll  in  the  spring,  in  Massachasetts,  among  the  birch  trees, 
was  unaware  of  its  terrestrial  profi('iencies,  but  has  only  noticed  it 
feeding  on  flies  among  the  tree-tops.  When  seeking  its  food  on  the 
groinid  its  motion  is  graceful,  easy  and  natural,  demonstrating  that  it 
is  natural  to  the  bird,  and  not  the  prompting  of  necessity. 

Mr.  S.  H.  Scudder  placed  upon  the  blackboard  a  tabular 
sketch  of  the  various  localities  in  which  insects  had  been 
found  in  a  fossil  state  both  in  Europe  and  this  country,  re- 
ferrino;  them  to  their  geological  horizons  ;  in  connection  with 
it  he  o-ave  an  account  of  the  various  fossil  insects  hitherto 
discovered  in  America. 

He  exhibited  specimens  of  the  fossil  larva  from  the  Connecticut 
River  sandstone,  which  Professor  Hitchcock  had  considered  a  neurop- 
terous  insect,  and  had  named  Mormolucoides  articulatus.  The  speci- 
mens were  from  the  cabinet  of  the  Society,  and  that  of  Prof  O.  C. 
Mai-sh  of  New  Haven.  Although  they  differed  from  Professor  Hitch- 
cock's illustrations,  Mr.  Scudder  believed  them  to  be  the  same  animal, 
and  probably  larva3  of  Coleoptera. 

Mr.  T.  T.  Bouve,  who  had  seen  the  originals  of  Hitchcock  and  many 
similar  specimens,  agreed  with  Mr.  Scudder  in  referring  these  remains 
to  the  same  species. 

The  Corresponding  Secretary  read  the  following  letters 
which  had  been  received  since  the  last  announcement : — 

From  the  Portland  Society  of  Natural  History,  February  4th,  1867  ; 
Kono-ellge  Danske  Videnskabernes  Selskab,  Copenhagen,  March  31st, 
1866;  Academy  of  Sciences  of  Chicago,  January  1st,  1867;  Ly- 
ceum of  Natural  History,  New  York,  February  11th,  1867  ;  Regents 
of  the  University  of  Michigan,  Ann  Arbor,  February  15th,  186  7  ;  K. 
Hof-  und  Staats-Bibliothek,  Munich,  November  28th,  1866,  acknowl- 
edging the  receipt  of  the  Society's  publications.  From  the  Societe 
de"  Physique  et  d'Histoire  Naturelle  de  Geneve,  October  15th,  1866, 
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acknowledging  the  same,  regretting  inability  to  present  the  first  vol- 
umes of  its  ]\Iemoiros,  and  asking  for  Volume  V.  of  the  Society's 
Journal ;  Societe  des  Sciences  Naturelles  de  Neuchatel,  October  18th, 
]8G6,  acknowledging  the  same  and  asking  for  the  Journal,  etc.  From 
the  Gtitheborg's  Kongliga  Vetenskaps  och  Vitterhets  Samhiille,  Goth- 
enburg, October  10th,  18C5,  presenting  its  publications,  and  accept- 
ing the  proposition  to  exchange.  From  the  Natnrforschende  Gesell- 
schaft  zu  Halle.  May  28th,  18GG,  presenting  its  publications.  From 
the  K.  Bayerische  Akademie  der  Wissenschaften,  Munich,  December 
1st,  1866,  acknowledging  the  receipt  of  the  Society's  publications, 
and  presenting  its  own. 

The  Custodian  stated  that  the  collection  of  Shells  recently 
bequeathed  to  the  Society  by  Miss  Pratt,  contained  14,284 
specimens. 

Mr.  T.  T.  Bouve  announced  the  bequest  of  $20,000  by  our 
late  Patron,  Mr.  Paschal  P.  Pope. 

Mr.  T.  T.  Bouve  and  Drs.  S.  L.  Abbot  and  J.  C.  White 
were  appointed  a  Committee  to  examine  the  portraits  and 
photographs  of  the  late  Dr.  Wm.  J.  Walker  and  report  what 
steps  were  necessary  to  secure  a  good  representation  of  him. 

The  following  persons  were  elected  Resident  Members: 
Messi-s.  Francis  Brooks,  C.  P.  Donahoe,  C.  Frank  Emmons, 
J.  D.  Hague,  George  J.  Harris  and  Austin  Sumner  of  Bos- 
ton, and  Mr.  Henry  N.  Blake  of  Chelsea. 


March  20,  1867. 

Vice  President  Dr.  Charles  T.  Jackson  in  the  chair.   Twenty- 
nine  members  present. 

The  following  paper  was  presented : — 

Rocks  in  Nature  and  in  the  Arts.    By  Prof.  A.  L.  Fleury, 
OF  New  York. 

Rocks  are  the  a(.'knowledged  foundation,  the  framework,  the  skele- 
ton of  this  our  inhabited  globe. 

No  where  does  nature  show  her  grandeur  and  majesty  better  than 
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in  the,  variety,  beauty  and  adaptation  of  her  rooks  and  stones;  they 
are  fully  entitl(!d  to  their  rank  <as  symljols  of  staljility,  firmness  and 
age ;  they  stand  there,  the  eounter[)arts  of  the  ^hirious,  broad,  deep 
ocean. 

The  true  history  of  the  rocks  is  still  wrapt  up  in  considerable  mys- 
tery ;  their  conception,  birth,  growth  and  maturity  are  not  so  easily 
traced,  and  tliough  not  a"  ihw  master-minds  have  given  ns  the  results 
of  their  investigations  and  thoughts,  the  subject  is  yet  incomplete. 

In  our  present  progressive  age  of  positive  science  we  are  no  longer 
content  with  the  ancient  tale,  that  rocks  and  mountains  appeared  on 
the  face  of  the  earth ;  we  want  to  know  more  about  their  "  whence 
and  wherefore." 

Without  entering  into  the  details  of  cosmogony,  geology,  or  min- 
eralon^y,  or  discussing  theories,  we  will  attempt  to  trace  the  history  of 
one  kind  of  rocks,  the  white,  beautifid  quartz-rock  ;  it  is  the  more 
interesting,  because  in  it  we  find  embedded  most  of  the  precious 
metals. 

As  an  Illustration  we  will  take  up  a  piece  of  white  quartz,  con- 
taining in  its  midst,  closely  fitted,  a  number  of  sparkling  crystals  of 
gold-like  metallic  appearance. 

In  order  to  know  what  we  have  in  hand,  we  will  give  the  piece  to 
an  expert  chemist  for  analysis. 

The  chemist  proceeds  to  examine  first  its  phj-sical,  and  then  its 
chemical  properties.  He  will  carefully  observe  its  color,  crystal- 
line structure,  test  its  hardness,  and  ascertain  its  specific  gravity.  He 
Avill  then  pulverize  the  stone  to  an  impalpable  powder  and  treat  it 
with  acids.  These,  he  finds,  dissolve  the  metallic  yellow  crystals, 
leaving  an  insoluble  white  powder.  The  tests  of  the  decanted  acid 
liquid  shovv  the  presence  of  sulphur  and  iron.  He  concludes  that  he 
has  to  do  with  crystals  of  sulphuretof  iron,  the  so-called  pyrites,  or  fire 
stones.* 

The  remaining  white  sand  is  then  dried  and  weighed.  In  order  to 
test  this  white  powder,  the  chemist  will  probably  mix  it  with  an 
alkali,  soda  or  potassa,  and  melt  the  mixture  to  a  colorless  glass  ;  this 
he  will  reduce  to  powder  and  gradually  dissolve  it  in  boiling  water. 
On  adding  hydrochloric  acid,  he  will  separate  the  alkali  and  leave  the 
silica  as  a  f/elalinous  bulky  precipitate  suspended  in  the  solution 
of  the  respective  salt.  The  liquid  is  decanted  and  the  silica 
gradually  dried  and  heated  to  a  white  heat,  after  which  it  is 
ao-ain  Aveighed.  It  is  now  pure  silica^  insoluble  in  any  but  hydro- 
fluoric acid.     We  have  thus  learned  something  of  the  peculiar  pro- 

*  The  ancients  denominated  these  hard  crystals  fire-stones  or  pyrites,  because 
they  were  frequently  used  instead  of  flint,  as  it  had  been  found  that  when  struck 
with  a  steel  they  gave  fire  like  flint. 
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perties  of  silica  or  quartz  ;  we  have  seen  it  in  a  solid,  semi-solid  or 
gelatinous,  and  in  a  liijuid  state,  niuch  like  carbonic  acid,  which  can 
be  frozen  to  solid  crystalline  ice,  or  to  a  lioht  flaky  mass  like  snow, 
or  be  kept  as  a  refreshing  beverage  entirely  dissolved  in  water. 
We  will  now  return  to  the  spot  from  whence  we  have  taken  our  speci- 
men and  attempt  to  unravel  its  history. 

It  is  part  of  a  vein,  some  five  feet  wide,  travei'sing  a  solid  rock 
called  argillaceous  schist.  How  did  the  quartz  come  into  this  rock  ? 
Was  it  melted  by  heat  and  like  glass,  or  scoria,  pressed  up  through 
the  crevice  of  the  rock,  or  has  it,  as  an  aqueous  solution,  been  in- 
filtrated from  below  and  gradually  hardened  ? 

0;ir  forefathers  were  great  friends  of  the  igneous  theoiy  ;  they  con- 
cluded that  because  they  had  known  and  learned  of  volcanic  action 
lifting  up  hills  and  mountains,  and  were  familiar  with  the  fact  that 
certain  stones  when  exposed  to  great  heat  can  be  fused  like  glass,  all 
rocks,  such  as  granite,  gneiss,  quartz,  etc.,  were  the  results  of  igneous 
action.  It  took  many  yciars  to  dissipate  this  preconceived  erroneous 
idea,  in  order  to  give  room  to  a  more  reasonable  exposition  of  the  or- 
igin of  rocks. 

Flint  stones  of  a  rounded  form  were  found  to  contain  cavities  filled 
with  water ;  they  were  called  geodes.  How  could  this  water  come 
into  the  stone,  had  it  been  melted  by  fire?  Even  some  quartz  crys- 
tals, perfectly  formed,  were  found  to  inclose  cavities  filled  with  a 
liquid.  Finely  cut  laminte  of  granite  were  subjected  to  microscopic 
observation  and  disclosed  pores  filled  with  water.  It  Avas  further 
observed  that  quartz  veins  traversed  rocks  which  were  evidently  of 
sedimentary  character, — and  as  they  showed  no  evidence  of  ever  having 
come  in  contact  with  a  highly  heated  liquid  mass,  where  they  touch 
the  quartz  vein,  it  was  finally  concluded  that  these  quartz  veins  must 
have  been  formed  by  aqueous  and  not  by  igneous  action. 

The  question  now  arises :  From  whence  did  the  quartz  come,  and 
how  is  it  that  the  sulphurets  are  inclosed  and  firmly  embedded  in  its 
centre  ? 

As  none  of  us  were  present  when  this  quartz  rock  was  formed,  we 
can  only  draw  our  inferences  by  comparative  induction,  and  thus 
gradually  reach  the  true  cause. 

We  will  again  inquire  of  the  science  of  chemistry,  and  ask  her  if 
she  cannot  lend  us  her  assistance  to  unravel  this  knotty  question. 

Professor  Fremy  of  Paris,  one  of  our  best  practical  chemists,  has 
examined  the  chemical  properties  of  slliclum  and  its  combinations 
with  chlorine,  fluorine,  sulphur,  iodine,  bromine,  carbon,  and  has  re- 
cently published  his  results  in  the  Traite  de  Chimle. 

The  most  important  suljject  for  us  here,  and  the  one  very  little 
known,  is  his  description  of  the  combination  of  sllicium  with  sulphur, 
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the  sulphide  of  silirium.  Its  bearings  on  the  sciences  of  geology, 
miiicr.'ilogy  ami  luetallurgy  are  such  as  wari'ant  ine  in  giving  you  all 
that  is  known  of  it;  it  explains  to  us  clearly,  from  whence  our  (juartz 
comes  and  how  the  sulphurets  of  iron  cams  to  be  embedded  in  the 
same. 

Sulphide  of  silicium  (Si  S3)  is  a  soliil  substance,  white,  infusible 
and  a  little  volatile,  but  it  is  easily  carried  along  by  a  current  of  the 
vapors  of  sulpiiide  of  carbon ;  at  a  very  high  temperature  it  sublimes 
in  the  shape  of  silky  needles.  Nitric  acid  decomposes  the  sulphide  of 
silicium  ;  in  that  case  sul])hurie  acid  is  formed  while  sili(;a  remains  in 
solution  in  the  niti'ic;  acid  and  the  sulphur  is  left  as  a  bulky  preci- 
pitate. 

Water  decomposes  the  suljjhide  of  silicium. sulphuretted  hydrogen  is 
disengaged,  while  the  kemaixixg  silica  dissolves  completely 
IN  THE  LIQUID.  (Si  S3-[-3  110=3  IlS-j-Si  03.)  This  silicious  water 
shows  sometimes  a  remarkable  stability,  it.  can  be  prese>-ved  fur  montJu 
without  fonninr/a  precipitate  of  silica,  but  when  concentrated,  the  solu- 
tion becomes  gelatinous ;  the  same  takes  place  when  brought  to  the 
boiling  point,  or  when  soluble  alkaline  salts  are  introduced  into  the 
liquid.  When  the  silicious  solution  is  completely  evaporated  in 
vacuum,  it  leaves  a  transparent  glass-like  residuum  of  hydrated  silica, 
■which  is  insoluble  in  water.  This  hydrate  contains  1G.7  per  cent,  of 
water  ;  it  consequently  corresponds  with  the  formula  (Si  03-|-3  HO,) 
andean  part  with  about  one  half  of  its  water  ;  it  then  contains  ninejoer 
cent.,  and  its  formula  is  represented  by  Si  03-|-2  HO  which  allies  it 
to  certain  opals.  The  sulphide  of  silicium  presents  the  very  curious 
property  of  decomposing  at  the  ordinary  temperature  under  the  influence 
of  a  humid  atmosphere  and  forming  under  this  circumstance  sulphur- 
etted hydrogen  and  anliydrous  silica  in  crystals.  The  silica  that  is 
thus  obtained  is  insoluble  in  water,  but  soluble  in  the  solutions  of 
potassa  ;  consequently  it  is  not  of  the  same  nature  as  quartz.  It  can 
be  seen  from  this  that  the  sulphide  of  silicium  in  its  contact  with 
water,  can  produce  phenomena  which  greatly  add  to  our  interest  in 
the  natural  history  of  rocks. 

Therefore,  admitting  the  presence  of  large  deposits  of  sulphide  of 
silicium  in  the  interior  of  the  earth,  Avhich  are  decomposed  by 
water,  it  is  easy  for  us  to  explain  all  the  phenomena  of  petrification, 
and  the  silicious  incrustations  which  we  observe  deposited  on  or- 
ganic and  inorganic  matter  in  certain  localities.  By  this  decompo- 
sition we  can  also  explain  the  formation  of  silicious  waters  and  such 
sulphurous  springs  as  contain  silica  in  solution.  It  has  been  demon- 
strated that  the  Geyser  springs  of  Iceland,  which  are  very  rich  in 
silica,  contain  a  considerable  quantity  of  sulphuretted  hydrogen ;  they 
contain  therefore  the  two  elements,  resulting  from  the  decomposition 
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of  sulphide  of  silicium.  It  is  also  known  that  silica  is  always  found 
in  sulphur  springs.  The  simultaneous  presence  of  these  two  products 
in  these  waters,  (which  products  are  the  results  of  the  decomposition 
of  sulphide  of  silicium  under  the  influence  of  water),  together  with 
the  chemical  analogy  that  exists  between  the  silica  that  comes  from 
the  sulphide  of  silicium  and  that  found  deposited  from  the  Geyser 
springs,  (which  are  equally  as  soluble  in  potassa),  permit  the  supposi- 
tion that  the  sulphide  of  silicium  is  not  so  rare  as  we  may  think  at 
present,  and  that  it  is  probably  produced  in  all  cases  where  silica  is 
found  to  be  submitted  to  the  action  of  a  binary  compound  that  yields 
to  it  its  sulphur  and  takes  its  o.xygen,  and  that  silicious  waters  can  be 
produced  by  the  decomposition  of  sulphide  of  silicium  in  the  presence 
of  water.  When  sulphide  of  silicium  is  heated  in  a  current  of  humid 
air,  it  is  decomposed  and  forms  silky  crystals  of  anhydrous  silica.  In 
nature  we  meet  certain  varieties  of  silk-like  quartz,  the  formation  of 
which  may  be  due  to  the  same  cause. 

Here  we  have  a  flood  of  light  on  the  history  of  our  quartz  and  the 
inclosed  sulphurets;  for.  it  can  easily  be  deduced  from  the  above 
stated  investigations,  that  as  sulphuretted  hydrogen  can  be  dissolved 
in  water,  it  would  be  decomposed  on  coming  in  contact  with  a  dissolved 
oxide  or  hydrate  of  iron,  and  take  the  oxygen  from  the  iron,  which 
latter  Avould,  in  this  case,  combine  with  the  sulphur  of  the  decom- 
posed sulphuretted  hydrogen,  and  harden  to  a  crystalline  sulphuret 
in  the  midst  of  the  gradually  hardening  gelatinous  silica.  Berzelius 
at  first  obtained  the  sulphide  of  silicium  by  passing  the  vapor  of 
sulphur  over  heated  silicium.  This  compound  is  also  produced  in 
small  quantity  by  the  action  of  suljjhuretted  hydrogen  on  chloride  of 
silicium. 

Prof.  Fremy  prepares  his  sulphide  of  silicium  by  submitting  free, 
or  combined  silica  to  the  action  of  bisulphide  of  cai^bon ;  this  de- 
composition is  much  facilitated  by  mixing  the  silica  with  carbon, 
coal-dust,  etc.  The  silica  prepared  by  chemical  process  so  as  to 
be  soluble  in  potassa,  is  much  easier  attacked  by  bisulphide  of  carbon 
than  c[uartz ;  the  same  can  be  said  of  free  silica ;  however,  certain 
natural  .silicates,  fehhpaths  for  example,  produce  easily  sulphide  of 
silicium  when  heated  to  a  red  heat  and  sybniitted  to  the  action  of 
sulphide  of  carbon. 

The  composition  of  sulphide  of  silicium  is  easily  found  in  decom- 
posing by  water  a  known  weight  of  that  body.  Sulphuretted  hydro- 
gen is  thereby  disengaged,  which  is  treated  by  the  known  method ; 
the  liquid  is  afterward  evaporated  and  the  residuary  silica  weighed. 
Crystals  of  quartz,  as  wcU  as  of  sulj^hurets  of  nearly  all  inetals,  have 
been  artificially  produced  by  slow  electric  action,  containing  these 
substances  in  solution. 

PROCEEDINGS  ?.   S,  N.   y,— YOt-,  XI,  10  JOLT,  1807. 
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The  laws  of  crystallization  are  yet  wrapped  in  mystery  ;  all  we 
know  is,  that  when  a  substance,  is  dissolved  in  a  proper  menstruum 
that  allows  to  its  atoms  or  molecules  free  action,  the  substance  crys- 
tallizes according  to  fixed  laws  of  polarity,  whenever  the  medium 
that  holds  it  in  solution  is  gradually  evaporated. 

What  governs  or  conditions  these  laws,  and  by  what  agency 
crystallization  itself  is  produced,  are  yet  questions  to  be  solved.  In 
magnetism  and  electricity  we  may  probably  find  their  answer. 

Evaporation  as  well  as  condensation  are  sources  of  electricity. 
Heat  is  now  acknowledged  as  a  modification  of  force,  and  in  some  in- 
stances we  have  succeeded  in  converting  it  into  electricity.  The  con- 
densation of  steam  where  0G7  degrees  of  free  heat  become  latent, 
seems  to  Ix^  overlooked  as  a  source  of  electricity.  From  the  accounts 
of  Messrs.  Faraday,  Beccjuerel,  De  la  Rive  and  others,  we  learn  that 
the  hydro-electric  machine  gives  static  as  Avell  as  dynamic  effects  of 
electricity — combining  quantity  with  intensiti/.  These  effects  are  as- 
cribed to  the  friction  of  the  particles  of  steam  and  water  against  the 
sides  of  the  outlet  pipes.  It  has  been  found  to  take  place  only  at  a 
liiii-h  pressure  and  with  water  free  from  all  ibreign  substances.  The 
extraordinary  amount  of  dynamic  electricity  that  is  produced  by 
steam  is  certainly  not  without  effect  when  passing  into  the  interstices 
of  quartz  rock,  or  condensing  in  a  saturated  solution  of  hydrate  of 
silica.  Another  important  crystallizing  agent  we  have  in  carbonic 
acid  (Blschoff),  and  water  under  pi-essure  (Daubree). 

We  have  thus  attempted  to  trace  the  probable  origin  of  the  quartz 
rock  to  the  decomposition  of  sulphide  of  siliclum  in  the  interior  of 
the  earth,  by  water  or  steam,  the  solution  of  the  hydrated  silica  in 
water,  its  infiltration  into  the  fissures  of  the  rock,  and  its  final  crys- 
tallization from  a  semi-solid  gelatinous  condition. 

Nature  has  thus  pointed  out  to  us  the  way  to  produce  artificially, 
and  for  the  benefit  of  humanity,  what  she  prepares  on  a  gigantic  scale 
in  her  laboratory.  As  we  live  in  an  eminently  practical  age,  and  in 
a  country  where  the  knowledge  of  natural  history  can  be  turned  to 
account,  we  will  add  a  few  practical  thoughts  upon  our  subject. 

We  have  seen  that  nature  in  her  great  laboratory  can,  and  does 
dissolve  quartz  rock  in  water  by  forming  and  then  decomposing  sul- 
phide of  siliclum  ;  that  with  this  liquid  hydrate  of  silica,  she  can  form 
all  kinds  of  petrifications  of  animal  and  vegetable  matter,  and  by 
uiixlng  with  other  substances,  mechanically  or  chemically,  or  both, 
form  an  immense  variety  of  stones.  She  can  do  it  either  with  or 
without  alkaline  agency.  We  will  enumerate  a  few  uses  to  which 
the  ''Uqnid  Jlini"  might  be  brought  in  the  arts  : 

The  first  idea  that  suggests  itself,  is  that  of  its  nse  for  making  arti- 
ficial stones  for  ornamental  and  building  p'lrposes.       By  mixing  with 
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the  petrifying  liquid  fine  white  sand  or  pulverized  quartz,  marble 
dust,  or  other  suitable  material,  we  could  make  statuary,  monuments, 
fountains,  columns,  in  short  any  ornamental  stone,  not  by  a  slow  pro- 
cess of  cutting  and  chiselling,  but  by  a  very  quick  and  most  econo- 
mical process :  by  simply  casting  the  flint-marble  statues  like  plaster 
of  Paris  in  moulds,  without  any  heat  or  pressure.  "The  building  of 
a  temple  without  the  sound  of  a  hammer"  might  thus  be  realized,  as 
the  cast  stones  could  be  cemented  together  with  the  same  petrifying 
liquid,  and  thus  make  one  solid,  durable  structure. 

The  cost  of  white  flint-marble  statuary,  tombstones,  monuments, 
fountains,  tables,  mantel-pieces,  &c.,  would  be  much  reduced.  This 
art  could  become  what  photography  is  now  to  painting,  a  propagating 
and  diffusing  agent  of  the  art  of  sculpture.  How  quickly  and  cheaply 
we  could  multiply  and  diffuse  the  master-pieces  of  this  art,  and  adorn 
our  public  and  private  buildings,  parks  and  gardens ! 

The  liquid  flint  might  be  mixed  with  proper  materials  and  applied 
like  mortar  or  plaster  of  Paris  to  the  outside  of  our  brown  stone, 
brick,  and  perhaps  oven  wooden  houses,  giving  them  the  appearance 
of  fine  marble  buildings.  AVe  might  cover  the  walls  and  ceilings  of 
our  churches,  halls,  theatres,  parlors  and  rooms  with  a  most  durable 
flint  coating,  colored  or  painted  in  fresco.  These  silicified  colors 
would  be  as  durable  as  those  of  Herculaneura  and  Pompeii.  The 
floors  might  be  inlaid  with  colored  stones,  in  so-called  mosaic  style. 

Another  highly  important  application  of  the  liquid  quartz  sug- 
gests itself  in  rendering  wood  non-inJlainmaNe ,  rot,  and  vmter-proof. 
The  amount  of  property  lost  by  fire  during  the  present  year  will 
probably  reach  100,000,000  of  dollars,  against  44,000,000  lost  during 
the  past  year.  We  could  reduce  the  danger  from  fire  in  a  great 
measure  by  making  wood  non-inflammable,  water  and  rot-proof. 
How  could  this  be  done  ?  you  will  ask.  Simply  by  steeping  the 
wood  when  thoroughly  dry  in  the  liquid  flint,  and  then  expelling 
the  moisture  by  proper  evaporation  Canvass,  cloth  and  paper  might 
thereby  be  rendered  non-inflammable,  rot  and  water-proof,  because 
the  moment  we  stop  up  the  pores  of  Avood  or  other  texture  with  a 
non-conducting  substance  of  heat,  and  one  that  next  to  being  incom- 
bustible in  itself,  covers  the  wood  or  other  fibrous  particles  with  an 
impervious  coating,  we  not  only  prevent  the  wood  from  burning  when 
coming  in  contact  with  flame,  but  also  from  decomposition  and  water. 
The  silicification  of  house,  ship,  and  bridge  timber,  of  railroad  sleepers 
and  cross-ties,  telegraphic  poles,  &c.,  deserves  our  full  attention. 
Mixed  with  paper  pulp  or  other  material  it  might  be  made  into  many 
useful  articles',  such  as  trunks,  boxes,  moulds,  parts  of  machinery, 
photographic  instruments,  piano  keys,  boot  and  shoe  soles,  &c. 

The  petrifying  liquid  might  be  used  for  protecting  the  bottoms  of 
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ships  and  for  tlic  preparation  of  water,  fire,  and  rot-proof  paint,  and 
be  an  excellent  varnish  to  ])rcvent  the  oxidation  of  metals. 

As  the  hydrate  of  silica  dissolved  in  water  prevents  decay,  it  might 
be  used  with  great  advantage  for  the  preservation  of  our  old  monu- 
ments and  stone  buildings ;  many  of  these  are  now  crumbling  down 
and  are  in  need  of  some  remedy.  It  would,  when  mixed  with  other 
materials,  make  an  excellent  cement  to  conglomerate  particles  of 
coal-dust  for  fuel. 

We  might  use  the  licjuid  flint  even  for  the  petrification  of  dead 
bodies,  cither  by  injecting  the  liquid  into  the  arteries,  or  by  covering 
the  outside  with  a   preserving  stone  coating. 

Why  could  we  not  succeed  by  its  aid  in  producing  cold  porcelain, 
without  heat  or  pressure?  This  is  not  impossible,  if  we  remember 
that  the  liquid  silica  becomes  hard  and  insoluble  in  water  after  it  has 
lost  its  water  of  solution,  and  has  taken  up  its  proper  amount  of 
water  of  crystallization. 

Another  interesting  application  could  be  made  of  the  liquid  flint. 
Should  paper  or  pasteboard  be  thoroughly  saturated  Avith  the  liquid 
there  seems  to  be  a  possibility  of  preparing  non-inflammable,  water  and 
rot-proof  gas  and  water-pipes.  They  would  be  much  lighter  and 
more  durable  than  iron  or  lead  pipes,  and  cost  less.  The  liquid  flint 
might  be  used  with  advantage  for  lining  sulphuric  acid  chambers, 
tubs,  cisterns,  barrels,  &c.  We  might  enumerate  many  more  useful 
applications  of  the  liquid  flint,  as  there  is  scarcely  any  branch  of  the 
arts  or  manufactures  where  it  might  not  be  beneficial.  AVe  have 
given  some  ideas  of  what  micjht  he  clone,  we  will  now  state  shortly 
what  has  been  done. 

Professor  Fuehs  at  Munich,  Bavaria,  was  the  first  to  prepare  an 
alkaline  solution  of  silica  in  water  as  far  back  as  1823";  he  called  that 
liquid  water-glass.  It  was  prepared  by  fusing  20  to  40  per  cent,  of  quartz 
sand  with  soda  or  potassa  and  charcoal  powder  to  a  glass,  which  was 
soluble  in  boiling  water ;  or  by  treating  finiily-pulverized  flint,  or  so- 
called  infusorial  earth,  (Liebig's  process)  with  a  strong  alkaline  lye 
under  pressure  of  steam.  It  was,  however,  soon  found  that  the  carbonic 
acid  of  the  atmosphere,  by  its  stronger  chemical  affinity  for  the  alkali 
in  the  silicate,  caused  a  gradual  disintegration  of  the  surface  or 
compound. 

Numerous  remedies  were  then  suggested  to  counteract  this  evil. 
Prof.  Kuhlman,  in  Lille,  France,  and  INIr.  Ransoms,  in  Ipswich,  Eng- 
land partially  succeeded  by  subsequent  application  of  the  solutions 
of  chloride  of  calcium  and  hydrofluoric  acid  to  the  surface  or  to  the 
mass  of  the  stones  in  extracting  the  alkali.  Mr.  Ransome,  in  England, 
is  now  preparing  a  brown  or  gray  concrete  stone  of  considerable  dura- 
bility and  hardness.     He  requires,  however,  great  pressure  and  careful 
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manipulation.  No  crystalline  texture  or  perfectly  white  stone,  sup- 
planting marble  has  been  produced  by  him.  In  this  country,  a  jjen- 
tleman  of  New  York,  Prof.  Benj.  Hardinge,  already,  some  twelve 
yeai'S  back,  prepared  by  a  peculiar  process,  not  made  public,  a  solu- 
tion of  silica  wherein  the  silica  was  largely  in  excess,  and  after  long 
years  of  trials  and  many  experiments,  has  recently  succeeded  in 
casting  white  and  colored  flint-marble  without  heat  and  pressure.  By 
mixing  his  compound  so  as  to  introduce  into  the  mass  the  exact  amount 
of  water  of  crystallization,  and  not  more,  he  was  able  to  make  stones 
that  crystallize  and  ImrdQn  from  (he  centre  outward. 

His  samples  of  snow-white  flint-marble,  as  also  his  various  other 
stones,  will  shortly  be  exhibited  in  this  city,  and  no  doubt  excite  the 
attention  and  approbation  of  the  citizens  of  Boston. 

As  this  is  not  a  place  for  advertisement,  I  omit  the  details  of 
my  lately  discovered  process  for  the  production  of  a  pure  hydrate 
of  silica  dissolved  in  Avater,  with  the  assistance  of  electricity  and 
without  alkali. 

I  close  with  the  wish  that  the  many  uses  of  the  liquid  flint  may 
call  forth  an  ample  response  for  its  manufacture  in  this  city,  while 
at  the  same  time  the  scientific  skill  of  our  American  chemists  and 
physicists  be  united  in  their  efforts  to  study  the  hidden  laws  of 
Nature  that  are  at  work  in  the  formation  of  our  rocks. 

The  Secretary  read  a  paper  by  Col.  Whittlesey  of  Cleve- 
land on  the  weapons  and  military  character  of  the  Race  of 
the  Mounds.  The  author  brought  to  notice  the  curious  fact 
that  while  extensive  fortifications  built  by  the  Mound  race 
remain  scattered  over  the  plains  of  Ohio,  no  weapons  formed 
exclusively  for  warfare  have  yet  been  discovered,  nor  are 
there  any  indications  that  the  defences  have  ever  been  at- 
tacked. He  concluded  that  the  weapons  were  probabh'  made 
of  wood,  and  that  the  fortifications  were  abandoned  on  the 
approach  of  the  foe.  He  also  remarked  that  while  in  Europe 
ethnological  writers  distinguish  the  progress  of  mechanical 
arts  among  men  as  the  ages  of  Stone,  of  Bronze  and  of  Iron, 
in  the  Western  States  the  ancient  inhabitants  did  not  follow 
this  order  of  progress,  but  rather  retrograded.  He  believed 
that  the  European  age  of  Bronze  corresponded  to  the  age 
of  Copper  in  this  country,  to  which  the  age  of  Stone  had 
succeeded,  and  that  to  this  age  the  Indians  of  the  present 
day  belonged. 
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Dr.  Carl  Rittor  von    Scherzer   of  Vienna,  was   elected  a 
CoiTcspoiidini!;  Monber. 
Mr.  Frank  I.  Tolnian  was  elected  a  Resident  Member. 


Section  of  Entomology.     March  27,  1867. 

Mr.  John    Cumniings,  Jr.,  in   the  chair.     Fifteen   members 

pi'esent. 

Mr.  F.  G.  Sanborn  read  the  following  letter  from  Mr. 
Tryon  Reakirt  concerning  a  colored  drawing  of  a  butterfly 
by  Mr.  Wm.  C.  Fish,  captured  at  Sandwich,  Mass. 

The  drawing  is  a  good  representation  of  what  Dr.  Fisher  termed 
Arcjynnis  Astarte,  which,  having  been  preoccupied,  he  replaced  hy  Ash- 
taroth.  I  consider  it,  however,  only  a  variety  of  the  female  of  Idalia. 
It  seems  to  be  very  rare.  I  liave  an  example  taken  on  the  west  side 
of  the  Schuylkill.  Dr.  Fisher's  original  specimen  was  captured  in  New 
Jersey. 

It  is  somewhat  singular  that  North  America  should  produce  exactly 
the  same  number  of  instances  of  divergence  from  the  normal  ?  type 
of  the  Argi/nnides  as  the  Old  World,  and  that  the  amount  of  devia- 
tion should  be  so  equal.  Ai-g.  paphla,  var.  valesina,  agrees  with  our 
Idalia,  not  only  in  the  degi'ee  of  variation,  but  in  its  local  distribution ; 
in  both,  too,  the  separation  from  the  parent  species  is  but  partial.  The 
other  species,  in  which  the  sexual  segregation  is  complete,  are  Diana 
and  Sarjana  of  North  China ;  with  the  differences  of  Diana  you  are 
well  acquainted ;  the  S  and  ?  of  Sagana  differ  still  more  ;  when  I  fii'st 
saw  the  9  ,  I  thought  it  belonged  to  the  genus  AdoUas. 

The  drawing  is  well  executed  ;  the  white  spots  on  the  underside  of 
the  wings  are  brilliantly  glossed  with  silver,  otherwise  it  agrees  very 
closely  with  my  specimen. 

Mr.  S.  H.  Scudder  exhibited  drawings  and  specimens  of 
fossil  insects  from  the  Devonian  rocks  of  New  Brunswick. 

Six  tolerably  well-preserved  specimens  had  been  obtained  by  Mr. 
C.  F.  Hartt,  all  belonging  to  the  Neuroptera,  but  differing  so  much 
from  any  now  living,  that  several  must  be  considered  as  representa- 
tives of  new  families.     They  were  the  earliest  traces  of  insect  life  yet 
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discovered ;   the  oldest  insects  previously  known,  having  been  found  In 
the  cai'bonlforous  strata. 

Mr.  Scudder  also  exhibited  a  photograph  of  another  fossil  wing, 
which  he  had  received  from  Dr.  Dawson  of  Montreal.  It  had  been 
discovered  by  Mr.  Barnes  In  the  carboniferous  rocks  of  Cape  Breton. 
It  was  very  simple  In  structure,  and  probably  belonged  to  the  Epheni- 
erldce,  though  of  gigantic  size ;  he  proposed  for  It  the  name  of  Hap- 
lophlehium  Barnesii. 


April  3,  1867. 

Dr.  Charles  Pickering  in  the  chair.     Thirty-six  members 
present. 

The  following  paper  was  presented  : 

Meteorology   of   Cape    Flattery,  Washingtox  Territory. 
By  James   G.  Swan. 

Having  been  engaged  on  the  Indian  Reservation  at  Neeah  Bay, 
Cape  Flattery  from  1862  to  1866,  and  having  during  that  period  fur- 
nished to  the  Smithsonian  Institution  a  regular  monthly  report  of  the 
meteorology,  I  will  herewith  present  the  result  of  my  observations 
for  the  years  1863,  1864  and  1865,  being  three  years  in  which  the  re- 
turns ai"e  full  and  complete.  The  observations  for  1862  extended 
from  June  1st  to  December  31st,  and  for  1866,  from  January  1st  to 
October  1st.  These  two  years,  therefore,  not  being  complete,  will  not 
be  taken  Into  account  at  this  time. 

My  observations  were  simply  with  thermometer  and  rain  guage,  no 
other  instruments  having  been  furnished  me,  nor  was  it  found  con- 
venient to  obtain  them  In  that  remote  region. 

The  peculiarity  of  the  climate  Is  Its  great  humidity. 

Cape  Flattery  lies  In  latitude  48°  23'  north,  longitude  124°  40' 
west.  It  Is  the  southern  point  at  the  entrance  of  the  Strait  of  Juan 
de  Fuca.  The  general  configuration  of  Cape  Flattery  may  be  de- 
scribed as  follows :  The  whole  system  of  mountains  forming  what  is 
termed  the  Olympic  range,  commences  near  Hood's  Canal  one  hun- 
dred miles  in  the  Interior  from  the  Pacific,  and  following  down  the 
Strait  of  Fuca,  terminates  at  Cape  Flattery.  The  highest  peak  of  this 
range  Is  called  Mount  Olympus,  and  Is  situated  near  Hood's  Canal. 
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It  is  eif^lit  thousand  foct  hi<Tli,  and  its  summit  is  covered  with  perpetual 
snow.  From  this  \K'ak  tht-  ranp;e  is  <iradually  depressed,  till,  at  Cdpe 
Flattery,  it  assumes  the  (;haraeLer  of  preeipitous  and  rocky  hills,  ^^ix  or 
seven  hundred  feet  hifrli. 

Between  De  Fuca  Strait  and  the  Pacific  coast,  the  peninsula  be- 
comes o-radually  narrower,  and  finally  terminates  in  a  small  headland, 
whicii  at  its  extremity,  curves  slightly  to  the  westward. 

This  small  headland  is  somewhat  separated  from  the  larger  penin- 
sular to  which  it  is  annexed,  by  a  valley  which,  commencing  at  Neeah 
Bay  on  the  north,  extends  to  the  south  of  the  Cape.  This  valley  is 
partly  covered  with  a  dense  forest  of  spruce  and  hemlock,  and  partly 
open  meadows  or  prairie  land,  low  and  wet. 

From  the  Pacific,  or  south  side  of  the  Cape,  a  small  stream  pene- 
trates the  marsh,  having  its  head  within  a  few  rods  of  Neeah  Bay,  and 
at  the  hifdiest  tides,  rendering  Cape  Flattery  almost  practically  an  isl- 
and. This  point,  or  island,  has  somewhat  of  a  triangular  form,  the 
base  of  the  trian'dc  being  attached  to  the  continent,  and  tlie  opposite 
vertex  projecting  boldly  into  the  Pacific  Ocean,  forming  the  Cape 
called  Cape  Flattery. 

The  peninsula  of  Cape  Flattery  has  its  northern  shores  washed  by 
the  waters  of  the  Straits  of  Fuca,  and  its  westerly  by  the  Pacific 
Ocean. 

During  the  prevalence  of  southerly  winds  which  bring  the  rains,  it  is 
noticed  that  the  atmospheric  currents  are  affected  by  the  land,  and  a 
south,  or  southwest  wind  on  the  coast,  is  a  southeast  wind  on  the 
Strait.  This  flict  is  shown  by  vessels,  which,  coming  from  San  Fran- 
c'sco  or  other  southern  ports,  with  a  fair  wind  till  they  pass  Tatooch 
lighthouse,  will  find  the  wind  ahead  when  entering  the  Straits. 

These  two  winds  produce  an  eddy  over  the  Cape,  the  same  as  is  pro- 
duced by  two  swift  currents  of  water  joining  each  other  at  an  acute 
angle.  Thus  it  is  noticed,  that  while  the  wind  on  the  Strait,  and 
outside  the  Cape,  is  blowing  a  strong  breeze,  it  will  be  nearly  calm  at 
Neeah  Bay  (a  small  harbor  six  miles  east  from  Cape  Flattery), 
and  masses  of  clouds  seem  to  collect  and  pile  upon  the  mountains  of 
the  Cape,  and  discharge  their  superabundant  moisture. 

The  greatest  amount  of  rain  I  have  recorded  for  twenty-four  hours, 
fell  between  7  A.M.December  16th,  1863,  and  7  a.m.  of  the  17th. 
During  that  time,  six  and  nine-tenth  inches  were  precipitated. 

The  following  table  will  show  the  temperature  and  amount  of  rain 
for  1863,  1864,  and  1865. 

The  temperature  is  ascertained  by  reading  the  thermometer  daily  at 
7  A.  M.,  2  p.  M.,  and  9  P.  M.,  and  the  rain  guage  examined  at  7  a.  m. 
showing  the  result  for  the  previous  twenty-fom-  hours.     The  figm-es  in- 
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dicate  inches  and  tenths  of  inches  of  riiin,and  degrees  and  tenths  of 
degrees  of  temperature. 


Month. 


January  . 
February  . 
March  .  . 
April  .  . 
May  .  . 
June  .  . 
July  .  . 
August 
September 
October  . 
November 
December 


Mean  Temp,  for  the  year 
Amt.  of  rain  for  the  year 


18G.3. 
Temp.    Rain. 


44.8 

39.7 

44.6 

47. 

51.7 

50.6 

60. 

57. 

57. 

48.7 

40.3 

41.7 


49. 


16.6 
14.2 
12.4 
4.7 
4.6 
7.2 
6.1 
.2 
11. 
13.2 
14.7 
27.3 


1.32.2 


1864. 
Temp.    Rain. 


41. 

42. 

43.8 

46.3 

52.3 

55.3 

56. 

53.5 

54. 

48.7 

44. 

37. 


47.75 


25.5 

10.4 

14.7 

4.2 

1.3 

7.1 

1.9 

2.5 

5. 

3.5 

16. 

14.5 


105.6 


1865. 
Temp.    Kaiu. 


37. 

36.7 

43.7 

51. 

54. 

55.3 

56.3 

53.7 

49.3 

46. 

35.5 


46.34 


8.3 
9.3 

16.1 

6.5 

6.7 

5.8 

.3 

.5 

13.3 
8.4 

27.6 

14. 


121.3 


The  mean  temperature  for  three  years,  47.7. 

The  mean  annual  rain  foil  for  three  years,  119.7  inches. 

T  have  no  recent  data  by  me  with  which  to  compare  the  record  of 
the  Neeah  Bay  station  with  other  stations  in  Washington  Territory 
and  Oregon,  but  from  the  Army  Meteorological  Register  from  1852  to 
185!)  inclusive,  I  make  the  following  extract,  which  will  give  a  fair  ap- 
proximation to  present  results. 

Mean  Temp.       Rain. 
Fort  Orford,  Oregon,  from  1852  to  1855,  inclusive.    5  years    . 
Fort  Vancouver,  W.  T.,  from  1849  to  1855,  inclusive.    7  years 
Fort  Dalles,  W.  T.,  from  1850  to  1855,  inclusive.    6  years    .    . 
Fort  Steilacoom,  VV.  T.,  from  1849  to  1855,  inclusive.    7  years. 

Add  to  this  my  record  kept  at 
Keeah  Bay,  W.  T.,  from  1863  to  1865,  inclusive.    3  years.   .    . 

By  the  above  it  appears  that  the  temperature  at  Cape  Flatter}'  is 
lower,  and  the  precipitation  of  rain  much  greater  than  at  either  of 
the  above  stations.  The  mean  annual  fall  of  rain  at  Astoria,  at  tlie 
mouth  of  the  Columbia  River,  is  about  seventy  inches,  and  nearly  the 
same  at  Shoal  Water  Bay,  and  Gray's  Harbor,  W.  T.,  a  greater  precip- 


53.62 

68.52 

62.65 

45.50 

52.79 

14.32 

50.82 

51.75 

119.70 
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itation  of  rain  beinj;;  observofl  on  thn  inuiiodiate  coast  tlian  in  the  in- 
terior. 

Altiiono;li  tlur  tern[)eraturc  at  Cape  Flattery  averages  lower  than  at 
the  stations  cnunu'rated,  yet  the  climate  is  milder  in  the  winter.  Snow 
docs  not  fall  to  so  <jreat  a  (l('])tli,  nor  does  it  remain  on  the  jrroiiiid  as 
long  as  it  does  further  inland. 

The  greatest  depth  of  snow  that  I  have  measured  was  in  1863,  and 
was  fourteen  inehes  on  a  level.  In  18()5,  the  gi-eatest  depth  was  eight 
inches.  In  neither  instance  did  the  snow  remain  on  the  ground  over 
a  fortnight. 

As  may  naturally  be  sujjposed,  the  great  humidity  of  the  climate  in 
the  vicinity  of  the  Cape,  makes  agriculture  a  very  diflicult  task.  Ce- 
reals will  not  ripen,  nor  has  it  been  found  possible  to  make  hay.  The 
only  certain  crops  are  potatoes  and  root  vegetables. 

The  vicinity  of  Cape  Flattery,  however,  and  all  the  prairie  land  on 
the  immediate  coast  between  the  Cape  and  the  Columbia  River,  afford 
most  excellent  pasturage  for  stock,  the  mildness  of  the  winters  allow- 
ino-  them  to  range  about  for  food  without  their  requiring  any  other 
shelter  than  that  afforded  by  the  thick  foliage  of  the  spruce  and  hem- 
lock forests  which  border  and  surround  all  pasture  lands.  Thun- 
der storms  are  of  rai-e  occurrence,  and  are  only  noticed  during  the 
Avinter  months.  Thunder  is  most  frequently  heard  during  storms  from 
the  southeast;  but  there  is  nothing  like  the  summer  thunder  showers  of 
the  Atlantic  States. 

This  jieculiar  weather  seems  to  be  confined  to  the  immediate  sea- 
coast.  For  as  we  proceed  into  the  interior,  we  find  the  climate  more 
nearly  assimilating  with  that  of  the  Eastern  States,  being  warmer  in 
summer,  and  colder  in  winter  than  on  the  coast.  Thunder  and  light- 
ning also  are  of  more  frequent  occurrence  during  the  summer  months. 

This  has  been  noticed  more  of  late  yeai-s  than  formerly,  and  the 
climatic  change  is  undoubtedly  owing  in  a  great  degree  to  the  large 
tracts  of  land  that  have  been  cleared  or  burned  over  in  the  interior ; 
but  as  the  country  in  the  vicinity  of  Cape  Flattery  is  in  its  primitive 
state,  densely  wooded  with  an  evergreen  forest,  and  the  ground  covered 
with  an  evergreen  shrubbery,  (Gau'theria  shallon),  the  climate  has  not 
undergone  those  changes  which  are  noticed  in  the  interior. 

During  the  summer  and  fiill  months,  there  is  occasionally  a  dense 
fog  on  the  Strait  of  Fuca,  sometimes  confined  exclusively  to  the  strait 
and  at  other  times  covering  the  land  ;  and  still  more  frequently  assum- 
ing the  form  of  clouds,  too  low  to  be  classed  among  the  recognized 
forms  of  clouds,  and  too  high  to  be  classed  as  fog.  These  have  been 
termed  by  me  in  my  reports,  as  fog  clouds.  They  resemble  and  assim- 
ilate with  the  nimbus  or  rain  cloud,  and  at  times  are  accompanied 
with  a  fine  misty  rain. 
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The  winds  have  not  the  force  on  the  Pacific  that  they  have  in 
storms  on  the  Atlantic.  A  hiu-ricane  is  an  unknown  occurrence  on 
the  northern  coast,  and  the  most  violent  storm  that  I  have  recorded 
did  not  exceed  in  force  a  strong  gale,  or  No.  8  of  the  Smithsonian 
Institution  indications. 

These  facts,  together  with  the  mildness  of  the  climate,  as  compai-ed 
with  the  same  latitude  on  the  Atlantic  coast,  make  navigation  less 
hazardous,  and  the  danger  and  hardships  of  a  Avinter's  voyage  to  the 
Strait  of  Fuca  and  Puget  Sound  far  less  than  a  voyage  fi-om 
Charleston  to  Boston  in  the  month  of  March. 

98  Newton  St.,  Boston,  March  27,  1867. 

Dr.  Pickering  remarked  that  the  change  in  humidity  and  tempera- 
ture takes  place  on  passing  the  barrier  which  the  first  range  of  hills 
interposes  to  the  oceanic  winds. 

Mr.  W.  T.  Brigham  stated  that  in  a  storm  of  a  week's  duration  in  the 
Hawaiian  Islands,  twelve  inches  of  rain  had  fallen  in  a  single  day,  and 
that  during  the  week  thirty-six  inches,  and  in  some  places  forty  inches 
had  fallen.  In  Western  India,  northeast  of  Bombay,  which  is  con- 
sidered one  of  the  rainiest  quarters  of  the  earth,  two  hundred  and  fifty 
inches  of  rain  are  precipitated  during  the  few  months  of  the  rainy 
season. 

Dr.  Andrew  Gan-att  exhibited  a  bony  mass  taken  from  the 
heai-t  of  a  right  whale.  The  whale  was  captured  south  of 
the  Azores,  was  fot  and  old,  and  had  been  previously 
wounded  behind  the  heart.  The  heart,  when  opened,  con- 
tained in  different  cavities  two  of  these  masses  almost  ex- 
actly alike,  fastened  by  two  knob-like  attachments  to  the  un- 
der side  of  the  valve  near  its  insertion. 

Dr.  J.  C.  White  had  made  an  examination  of  this  mass,  and 
found  it  to  consist  of  an  external  shell  one-eighth  of  an  inch 
thick,  of  firm  fibrous  tissue,  with  a  dense  glistening  surface 
like  parchment.  Within  was  found  a  cavity  containing  an 
amorphous  mass  of  a  brownish  spongy  matter,  somewhat 
fatty,  with  a  considerable  quantity  of  inorganic  salts,  carbo- 
nate, or  phosphate  of  lime.  The  mass  seemed  to  be  either  a 
coagulum  of  fibrine,  or  else  a  pathological  growth  from  the 
valves  of  the  heart. 

Dr.  J.  C.  White  announced  some  valuable  donations  from 
Mr.  Francis  Brooks,  calling  particular  attention  to  the  model 
of  a  horse  in  papier  mache,  illustrating  all  the  internal  organs 
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of  tlio  body  in  a  very  delicate  manner,  together  with  the 
nerves,  veins  and  muscles,  all  of  which  were  named.  The 
thanks  of  the  Society  were  voted  for  this,  and  his  other  val- 
uable gifts. 

Mr.  "W.  T.  Bri'jfham  read  the  following  notes  on  the  Pinj- 
rapol  or  Animal  Hospital  at  Bombay:  — 

Once  in  a  while  an  acconnt  appears  of  sonic  liospital  for  horses,  for 
do'^s,  or  even  for  cats,  but  I  believe  that  animal  hospitals,  on  the  com- 
prehensive scale  of  the  one  I  am  about  to  describe,  are  peculiar  to  the 
Hindus,  whose  religion  forbids  the  destruction  of  animal  lile. 

A  space  of  six  or  seven  acres,  in  the  central  portion  of  Bombay,  is 
enclosed  by  hifrh  walls,  and  divided  into  courts  or  wards  for  the  re- 
ception of  sick  or  helpless  animals.  Passing  through  a  long,  irregular 
lane,  I  came  to  the  entrance,  and  was  presented  to  the  Hindu  gentle- 
man who  has  the  entire  charge,  and  who  sent  various  attendants  to 
show  me  the  different  objects.  In  the  first  court  were  sickly  cattle 
of  various  kinds,  any  one  of  which  would  attract  attention  in  any 
museum  in  this  country.  Two  or  three  had  broken  legs,  one  was  de- 
tbrmed ;  but  the  prevailing  trouble  among  the  buffaloes  was  a  disease 
of  the  hump.  Several  had  their  enormous  horns  broken  in  fighting,  I 
was  told.  No  surgical  aid  seemed  to  be  given,  but  the  animals  were 
well  fed  and  the  llies  kept  from  the  sores.  There  was  one  fine  spec- 
imen of  the  Nilghau.  Farther  on  was  a  ward  filled  with  vagrant 
dogs,  and  it  seemed  as  though  every  form  of  the  canine  race  had  been 
collected.  The  long-haired  Chinese  dog,  the  pug-nosed  Japanese,  and 
the  mongrel  curs  so  common  in  all  Eastern  cities,  with  here  and  there 
a  jackal  dog,  were  crowded,  to  the  number  of  two  or  three  hundred, 
into  a  court  where  they  were  well  fed,  and  had  quite  as  much  e.xer- 
cise  as  they  desired. 

In  a  tank  were  numerous  tortoises,  fish  that  had  been  rescued  by 
some  benevolent  Hindus,  and  some  ducks.  On  the  roofs  were  large 
flocks  of  crows,  pigeons,  and  other  birds,  carefully  watching  for  the 
dropping  of  the  animals  below.  One  room  was  said  to  be  especially 
appropriated  to  fleas,  and  coolies  are  hired  to  allow  them  to  feed  un- 
disturbed on  their  bodies,  for  so  much  an  hour ;  I  did  not  venture  into 
this  room. 

Goats,  sheep,  deer,  all  had  their  appropriate  place ;  and  in  one 
court  were  the  calves  brought  by  the  Hindu  milkmen,  who  could  not 
kill,  and  wdio  thus  got  rid  of  them,  the  hospital  nurses  buying  milk 
to  feed  the  unforttmate  creatures,  wdio  seldom  survived. 

One  of  the  most  curious  wards  was  that  appropriated  to  the  mon- 
keys.    There  were  twenty  monkeys,  apes  and  baboons,  and   all   but 
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three,  I  think,  were  diseased.  Ten  were  dreadfully  diseased  in  the 
genitals  (seven  male  and  three  female),  and  the  others  were  mostly 
atTected  with  eruptions  or  sore  eyes.  Most  of  them  seemed  comfort- 
able and  kept  up  an  incessant  chattering. 

There  were  but  few  broken  limbs,  and  no  monstrosities  at  the  time 
of  my  visit,  although  I  was  assured  that  monsters  were  often  brought 
there,  but  seldom  lived  long. 

This  Pinjrapol  is  supported  by  the  donations  of  Avealthy  Hindus, 
and  employs  more  than  fifty  nurses,  who  form  a  distinct  class.  At 
Baroach,  on  the  Nerbudda,  is  another  similar  institution  ;  and  that 
at  Surat  is  said  to  be  the  largest  in  India.  In  the  latter  place,  in  1772, 
was  an  old  tortoise  known  to  have  been  there  seventy-five  years. 

Messrs.  Ivory  Harmon,  Edward  T.  Bouve,  Wm.  Tudor 
and  Martin  B.  Inches  were  elected  Resident  Members. 


April  17,  1867. 

The  President  in  the  chair.     Sixty-three  members  present. 

Dr.  Charles  Pickering  called  attention  to  the  recent  intro- 
duction of  the  house  sparrow  of  Europe  into  this  country. 
As  it  threatens  great  evil,  preventive  measures  should  be 
speedily  adopted. 

Proofs  of  its  destructive  habits  were  cited  from  standard  authors, 
showing  that  the  bird  had  been  the  acknowledged  enemy  of  mankind 
for  more  than  five  thousand  years  :  when  writing  was  invented,  the 
sparrow  was  selected  for  the  hieroglyphic  character  signifying  enemy. 

Sonnini,  in  the  Dictionaire  d'Histoire  Naturelle,  published  in  1817, 
says : — 

"  Sparrows  are  impudent  parasites,  living  only  in  society  with  man, 
and  dividing  with  him  his  grain,  his  fruit,  and  his  home ;  they  attack 
the  first  fruit  that  ripens,  the  grain  as  it  approaches  maturity,  and 
even  that  which  has  been  stored  in  granaries.  Some  writers  have 
wrongly  supposed  that  the  insects  destroyed  by  them  compensated  for 
their  r.ivages  on  grain  ;  eighty-two  grains  of  Avheat  were  counted  in 
the  craw  of  a  sparrow  shot  by  the  writer ;  and  Rougier  de  la  Bergerie, 
to  whom  we  owe  excellent  memoirs  on  rui'al  economy,  estimates  that 
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the  sparrows  of  France  consume  annually  ten  million  bushels  of 
Avheat." 

Jarfline  says  that  a  price  is  set  on  their  heads  because  of  their  severe 
depredations  on  <^rain  and  {garden  seed,  and  Valmont  de  Bomare,  in  liis 
Dictionary  published  in  1701,  says  that  "  In  Brandebourg,  in  order  to 
diminisii  the  ravaj^es  committed  by  sparrows,  a  price  is  set  on  their 
heads,  and  the  peasants  are  compelled  by  law  to  bring  in  a  certain 
number  yearly  ;  in  each  village  there  are  sparrow-hunters,  who  sell  the 
birds  to  the  peasants  to  enable  them  to  pay  their  tribute.  The  bird  is 
bold,  cunning  and  quick  in  discerning  snares  or  devices  to  frighten 
them ;  it  breeds  three  times  a  year,  feeding  its  young  with  insects,  and 
especially  bees,  though  its  principal  food  consists  of  grain.  It  follows 
the  farmer  while  sowing,  liarvesting,  threshing,  or  feeding  his  poultry  ; 
it  enters  the  dove-cot,  and  with  its  bill  pierces  the  throats  of  young  pig- 
eons, to  obtain  the  grain  in  their  craw." 

That  their  destructive  propensities  were  popularly  known  in  Eng- 
land, is  shown  by  Cowper's  lines  : 

"  The  sparrows  peep  and  quit  the  sheltering  eaves 
To  seize  the  fair  occasion  i  well  they  eye 
The  scattered  grain,  and  thievishly  resolved 
To  escape  the  impending  famine;  often  scared, 
As  oft  return,  a  pert,  voracious  kind." 

Dr.  White  said  that  he  believed  their  domestic  habits  had  been  as- 
signed as  the  reason  for  their  introduction.  These  made  them  useful  in 
destroying  the  insects  infesting  trees  in  the  city. 

Dr.  Charles  T.  Jackson  presented  some  fossil  mollusca  from 
the  Green  Sand  of  New  Jersey,  which  he  considered  closely- 
analogous  to,  if  not  identical  with,  those  found  in  the  Green 
Sand  of  England  and  France.  The  Green  Sand  itself  is  of 
great  agricttltural  importance;  mixed  with  the  calcareous 
marl,  it  renders  the  soil  exceeding  fertile ;  the  overlying  soil 
is  a  tertiary  earth  derived  from  the  cretaceous,  but  is  more 
largely  mixed  with  sand. 

Dr.  Jeffries  "Wyman  gave  an  account  of  an  excursion  he 
had  recently  made  to  the  St.  John's  River,  Florida,  for  the 
purpose  of  examining  the  Indian  antiquities  of  that  region. 
His  attention  was  especially  given  to  the  shell  mounds. 

These  mounds  are  of  two  kinds :  those  on  the  sea-coast,  made  of 
marine  shells,  as  at  Fernandina  and  St.  John's  Bluff,  and  those  found 
inland,  which  are  comjiosed  entirely  of  fresh-water  shells.  Twenty- 
ei<Tht  of  the  latter,  situated  between  Palatka  and  Salt  Creek,  were  ex- 
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amined  ;  although  they  have  not  generally  been  attributed  to  the  abor- 
igines, there  is  now  abundant  evidence  that  Indians  lived  upon  them 
from  their  commencement  up  to  the  time  of  their  completion  ;  pottery, 
bones  of  edible  animals,  such  as  deer,  wild  turkeys,  ducks,  soft-shelled 
turtles  and  cat-fish,  were  scattered  through  them.  Beds  of  char- 
coal were  found  at  various  depths,  resting  on  calcined  shells,  and 
near  them  were  fragments  of  burnt  bone.  Ornaments  and  flint  imple- 
ments were  very  rare,  but  at  Horse  Landing,  a  iew  miles  above  Pa- 
laitka,  a  Avorked  flint  was  discovered  by  Mr.  G.  A.  Peabody,  Dr.  Wy- 
man's  companion,  in  the  sand  under  a  shell  mound  eight  feet  high. 
The  shells  entering  into  the  formation  of  the  mounds,  are  principally 
of  the  genera  AmpuUaria  and  PaJudina  with  some  Unionidce. 

The  existence  on  some  of  these  mounds  of  live  oaks  between 
five  and  six  feet  in  diameter  and  estimated  to  be  from  three  to  four 
hundred  years  old,  the  roots  of  which  are  confined  to  the  most  super- 
ficial portions,  is  an  indication  that  no  material  change  has  taken 
place  in  them  since  the  coming  of  the  white  man.  The  imbedded 
bones  have  lost  nearly  all  their  organic  matter,  and  a  few  of  the 
mounds  had  a  somewhat  stratified  structure,  the  result  of  the  succes- 
sive deposits  of  layers  of  sand  alternating  Avith  those  of  shells. 
These  deposits  could  have  been  ibrmed  only  Avhen  the  shells  on  which 
they  rested  were  sujjerficial,  and  appeared  to  be  such  as  came  from 
an  overflow  of  the  river.  At  the  present  time,  however,  the  river  is 
not  known  to  reach  such  an  elevation  above  its  oi'dinary  level  as 
would  be  required  to  make  similar  deposits  of  sand.  If  they  are  to 
be  ascribed  to  such  an  origin,  they  must  date  back  to  a  period  when 
the  physical  constitution  of  Florida  was  different  to  that  now  exist- 
ing. No  instruments  of  any  kind  were  discovered  in  the  different  ex- 
cavations in  the  mounds,  which  could  be  attributed  to. the  Avhite  man. 
There  was  a  marked  variety  in  the  fragments  of  pottery  belonging 
to  different  localities.  Specimens  from  the  upper  portion  of  the  river 
Avere  slightly  ornamented  by  square  and  regular  indentations ;  those 
from  the  neighborhood  of  Lake  Munroe  were  marked  by  complicated 
figures  mostly  consisting  of  combinations  of  straight  lines,  traced  on 
the  clay  with  a  pointed  instrument,  while  near  the  mouth  of  the  river, 
the  figures  were  all  stamped  and  still  more  elaboi'ate. 

Dr.  C.  E.  Ware  and  Mr.  Thomas  Gaffield  were  chosen 
a  Committee  to  andit  the  accounts  of  the  Treasurer. 

Messrs.  R.  C.  Greenleaf,  C.  J.  Sprague  and  Dr.  Samuel 
Kneeland,  were  elected  a  Committee  to  nominate  officers  for 
the  ensuing  year. 

Mr.  Edward  Doubleday  Harris  of  Cambridge,  Mr.  Levi  L, 
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Thaxter  of  WatertoAvn,  nnd  Mr.  William  S.  Tlills  of  Boston 
were  elected  llesideiit  IVIembers. 


Section  of  Entomology.     April  24,  1807. 
Mr.  F.  G.  Sanborn  in  the  chair.     Eleven  inenilK-rs  present. 

Mr.  S.  n.  Scudder  exhibited  several  species  of  Pezotettix 
discovered  by  Mr.  S.  I.  Smith,  some  in  the  vicinity  of  New 
Haven,  Conn.,  and  others  near  Norway,  Maine ;  they  were 
new  to  the  New  England  Fauna.  He  also  exhibited  a  spec- 
men  of  Tlieda  Clotldlde  Edw.,  tnken  by  Mr.  Smith  on  a 
low  mountain  in  the  vicinity  of  Norway,  Maine. 

Prof.  A.  E.  Verrill  stated  that  Thecla  auhtirniana  Harr,, 
was  found  abundantly  on  hill  sides  covered  with  red  cedar 
near  New  Haven,  Conn. ;  he  believed  that  it  fed  on  Smila'X. 

Mr.  Edw.  Merrill  said  he  had  taken  a  specimen  in  Waver- 
ley,  Mass.,  on  the  7th  of  May. 

Prof.  Verrill  remarked  that  with  the  assistance  of  Prof. 
S.  W.  Johnson,  he  had  endeavored  to  ascertain  the  chemical 
character  of  the  odor  emitted  by  Coreus  tristis  and  other 
Hemiptera;  he  found  that  it  bore  most  resemblance  to  the 
formate  of  oxide  of  x\nyl,  or  the  formate  of  anylic  ether. 
It  is  probable  that  this  substance  is  its  most  essential  and 
active  ingredient. 

In  a  discussion  which  followed  on  the  longevity  of  insects. 
Prof  Verrill  stated  that  he  had  recently  received  a  collection 
of  insects  from  Peru,  in  Avhich  one  insect,  a  longicorn  beetle, 
was  still  alive  ;  it  had  been  pinned  with  a  large  cactus  spine, 
and  lived  several  days  after  reaching  this  country,  and  at 
least  twenty  days  after  impaling.  Mr.  F.  G.  Sanborn  re- 
marked that  the  Longicorns  were  usually  short  lived  ;  ac- 
cordino-  to  his  experience,  the  ChrysomelicJce  had  greater 
persistence  of  life  than  any  other  beetles;  one  in  his  posses- 
sion had  lived  several  months  after  im])aling,  and  a  Timarcha 
brought  bv  a  friend  from  Egypt,  had  lived  in  a  box  for  four- 
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teen  months  without  food.  He  had  also  noticed  that  the 
imimpregnated  females  of  Pimpla  lived  very  mucli  longer 
in  captivity,  than  individuals  which  had  been  impregnated, 

Mr.  B.  P.  Mann  announced  the  capture  of  Arctia  anna 
Grote,  on  the  alpine  summits  of  the  White  Mountains. 


ANNUAL  MEETING. 

May  1,  1867. 

The  President  in  the  chair.     Thirty-four  members  present. 

Mr.  S.  H.  Scudder  presented  the  following  Report  of  the 
Society's  operations  for  the  past  year :  — 

The  most  important  events  in  the  history  of  the  past  year 
have  been  the  death  of  two  of  the  officers  of  the  Society; 
the  bequests  of  Miss  Pratt  and  Mr.  Pope ;  the  opening  of 
the  Lafresnaye  collection  to  the  public ;  the  formation  of  a 
new  Section  holding  special  meetings ;  the  division  of  one 
of  the  departments  into  two ;  the  measui-es  taken  by  the 
Council  to  furnish  all  the  unfinished  rooms  in  the  building; 
and  the  establishment  of  a  sinking  fund  to  provide  for  pro- 
spective enlargements  of  our  boundaries. 

In  the  decease  of  Drs.  A.  A.  Gould  and  Henry  Bryant  — 
so  long  officially  connected  with  the  Society,  so  prominent  in 
wise  counsel,  so  munificent  in  gifts — we  have  met  with  an 
irreparable  loss.  As  notices  of  their  lives  and  services  have 
been  prepared  by  Committees  appointed  for  that  purpose,  I 
need  only  add  that,  both  before  and  after  the  death  of  Dr. 
Gould,  every  reasonable  measure  was  taken  to  secure  his 
Molluscan  collection  for  our  Museum,  and  that  had  he  lived 
a  few  months  longer,  it  would  doubtless  have  come  into  our 
possession  ;  but  the  funds  of  a  j^rivate  Institution  could  not 
compete  with  the  treasury  of  a  State-Museum,  even  had  it 
been  desirable  to  expend  so  great  an  amount  upon  a  collec-. 
tion  which  would  largely  duplicate  our  own. 
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The  bequest  of  Miss  Pr.itt,  which  included  a  rare  collec- 
tion of  shells,  some  choice  conchological  works,  and  a  fund 
to  provide  for  their  care  and  increase,  will  be  noticed  at 
length  in  this  report. 

Nothing  could  have  been  more  timely  than  the  bequest  of 
Mr.  Po])e.  The  necessity  of  fitting  up  the  lecture  room,  new 
exhibition  rooms,  and  another  apartment  for  books,  had  V^e- 
come  so  apparent,  that  we  feared  our  means  of  usefulness 
would  be  cripj)led,  as  in  former  years,  by  the  almost  total  al)- 
sorption  of  our  annual  income  for  purposes  of  construction. 
The  Council  have  now  less  hesitation  in  expending  a  portion 
of  the  principal  of  the  Walker  bequest,  given,  among  other 
purposes,  for  building,  since  the  donation  of  Mr.  Pope  will 
enable  them  to  su])ply  the  lack  of  annual  income.  The  do- 
nation amounted  to  $20,000. 

The  lower  half  of  the  geological  room  has  been  fitted  up, 
workmen  are  employed  on  the  conchological  room,  and  con- 
tracts are  either  made,  or  under  consideration,  for  furnishing 
the  lecture  room,  the  lower  half  of  the  rear  library,  and  a 
room  to  be  devoted  to  Ichthyology  and  Ilerpotology.  A 
plan  for  courses  of  lectures  is  before  a  special  Committee, 
and  as  our  building  will  probably  require  additions  in  ten 
years,  a  sinking  fund  has  been  established  for  that  purpose, 
with  the  money  received  from  the  Bulfinch  Street  Estate. 

Twenty  general  meetings  of  the  Society,  one  special  meet- 
ing, and  eight  meetings  of  the  Section  of  Microscopy,  have 
been  held  during  the  yeai-.  A  new  section  for  the  encour- 
agement of  the  study  of  Insects  was  formed  last  November 
through  the  agency  of  the  Harris  Entomological  Club ;  this 
Club  had  already  been  in  existence  for  two  years,  and  was 
composed  exclusively  of  members  of  the  Society;  six 
monthly  meetings  of  the  new  Section  have  been  held,  and 
the  results  have  more  than  met  the  anticipations  of  those 
specially  interested  in  its  establishment. 

There  has  been  an  average  attendance  of  thirty-seven 
members  at  the  general  meetings  of  the  Society;  of  twelve 
at  the  meetings  of  the  Section  of  Microscopy,  and  of  four- 
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teen  at  those  of  the  Section   of  EntomolouT — ;i  slioht  ad- 
vance on  the  attendance  of  previous  years. 

At  these  meetings,  forty-four  communications  liave  been 
pi-esented  by  thirty-one  individuals,  viz.,  tliirty-two  commu- 
nications by  twenty-six  individuals  at  the  general  meetin^-s; 
three  communications  by  two  individuals  at  the  meetings  of 
the  Section  of  Microscopy ;  and  eight  communications  by 
five  individuals  at  those  of  the  Section  of  Entomology. 
Their  titles  are  as  follows:  — 

Dr.  S.  L.  Abbot.     Translation  of  an  account  of  tlie  chase  and  cap- 
ture of  a  male  Gorilla,  by  M-  Henri  de  Parville.     March  6,  1867. 

A.  Agassi^.     Description  of  Salpa  Cabotti  Desor.     June  2(»,  1 8G6. 

Capt.  N.  E.  Atwood.     On  the  habits  of  our  native  Gadldce.     De- 
cember 5,  18GG. 

Prof.  L.  W.  Bailey.     Note  on  some  peculiar  modifications  in  form 
of  the  flowei*s  of  Epigcea  repens.     January  16,  1867. 

Edwin  Bicknell.  On  a  sculptured  stone  from  Lake  Utopia,  New 
Brunswick.     November  21,  1866. 

W".  P.  Blake.  Note  on  the  occurrence  of  Gold  with  Cinnabar  in 
the  Secondary  or  Tertiary  Kocks.     October  3,  1866. 

Dr.  T.  M.  Brewer.  On  the  habits  of  the  Yellow  Red-poll  Wai'- 
bler.     March  6,  1867. 

W.  T.  Brigham.     The  Volcanoes  of  the  Hawaiian  Islands.     June 
20,  1866. 
Table  of  Measurements  of  three   hundred  Chinese.     December  5, 

1866. 
Note  on  the  Pinjrapol  or  Animal  Hospital  at  Bombay.     April  4, 
1867. 

Dr.  Henry  Bryant.     Additions  to  a  List  of  Birds  seen  at  the  Ba- 
hamas.    October  17,  1866. 
A  List  of  the  Birds  of  St.  Domingo,  with  descriptions  of  some  new 
species  or  varieties.     December  5,  1866. 

Prof.  H.  J.  Clark.  On  the  Spongice  Ciliatce  as  Infusoria  Flagel- 
lata,  or  the  structure,  animality  and  classificatory  relationship  of 
Leucosolenia.     June  20,  1866. 
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Phof.  a.  L.  Fleciiy.     Rocks  in  Nature  and  in  the  Arts.     March 

•20,  18C7. 

R.  C.  GuKF.NLKAi'.  On  tlie  Diatoms  and  other  microscopic  objects 
found  in  Soundings  from  the  Gulf  of  Mexico,  between  Sand 
Key  and  El  Moro.     November  14, 1866. 

Prof.  N.  M.  IIentz.  Supplement  to  the  Descriptions  and  Figures 
of  the  Araneides  of  the  United  States  (po.-thumous  paper).  De- 
cember 23,  186G. 

Dr.  C.  T.  Jackson.     On  Meteoric  Iron  from  Colorado.     November 

7,  ]S66. 

Dr.  B.  Joy  Jeffries.      On  the  Anatomy  and  Physiohjgy  of  the 
Ciliary  Muscle  in  Man.     il/ay  16,  1866. 
Table  of  measurements  of  forty  members  of  the  Independent  Corps 
of  Cadets.     November  7,  186C. 

Dr.  Samuel  Kneelaxd.  On  a  fungoid  Parasite  or  Caterpillar  fun- 
gus from  the  Philippine  Islands ;  with  remarks  by  C.  J.  Sprague 
on  the  probable  botanical  relations  of  the  fungus,  and  by  C. 
Stodder  on  a  Microscopical  Examination  of  the  same.  February 
6,  1867. 

Theodore  Ly'MAX.  On  the  habits  of  our  river  fish  and  the  con- 
struction of  Fish-ways.     Fehruarij  6,  186  7. 

Horace  Mann.  Description  of  the  Crater  of  Haleakala  in  the 
Hawaiian  Islands.     January  2,  186  7. 

W.  H.  NiLES.  On  the  Ecbinoderm  Fauna  of  the  Burlington  Lime- 
stone of  Iowa.     ^lay  16,  1866. 

Dr.  a.  S.  Packard,  Jr.     View  of  the  Lepidopterous  Fauna  of  La]> 
rador.     October  17,  1866. 
Materials  for  a  Monograph  of  the  Phalamidce  of  North  America. 
December  26,  1866. 

Dr.  C.  Pickering.  On  the  evils  threatened  by  the  recent  introduc- 
tion of  the  House- Sjjarrow  of  Europe  into  this  country.     April 

18,  1867. 

Try'on  Reakirt.     On  a  variation  of  Argynnb  IdaJia.     March  27, 

1867. 

George  Sceva.  On  the  cramped  feet  of  Chinese  Women.  Decem- 
ber 5,  1866. 
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S.  PI.  ScuDDEK.  Results  of  an  Examination  of  a  small  collection  of 
fossil  Insects  obtained  by  Prof  Wm.  Denton,  in  the  Tertiaiy  Beds 
of  Green  River,  Colorado.     Januanj  23,  ]8G7. 

On  the  localities  of  fossil  Insects  in  America  and  Europe,  with  re- 
marks on  the  fossil  larva  from  the  Connecticut  River  Sandstone. 
March  6,  1867. 

On  the  Devonian  Insects  of  Kew  B)-unswick,  and  on  a  neurop- 
terous  wing  from  the  Carboniferous  Strata  of  Cape  Breton, 
Nova  Scotia.     March  27,  186  7. 

N.   S.   SiiALEK.     On  the  formation  of  mountain  chains.     May  2,  and 
June  6,  18G6. 
Notes  on  the  position  and  character  of  some  glacial  beds  containing 
fossils,  at  Gloucester,  Mass.     October  3,  1866. 

Charles  Stodder.     On  Infusorial  Earth  from  Peru.     October  10, 
1866. 
On  a  recent  gathering  of  Diatomaceous  Mtid  at  Pleasant  Beach, 
Cohasset.     February  13,  1867. 

James  G.  Swan.  On  the  JVIeteorology  of  Cape  Flattery,  Washing- 
ton Territory.     April  4,  186  7. 

L.  Teouvelot.     On  the   reproduction  of  lost  parts  in  Phcmnidoe. 

November  28,  1866. 
On  Monstrosities  observed  in  the  wings  of  Lepidopterous  Insects, 

and  how  to  produce  the  same  artificially.     January  23,  186  7. 
On  a  method  of  stimulating  union  between  Insects  of  different  sjje- 

cies.     February  27,  186  7. 

Col.  Charles  Whittlesey.  On  the  Weapons  and  Military  Char- 
acter of  the  Race  of  the  Mounds.     March  20,  1867. 

Dr.  Burt  G.  Wilder.  On  a  cat  with  supernumerary  digits.  May 
16,  1866. 

Dr.  J.  Wymax.     Dissection  of  a  young  domestic  pigeon.     June  20, 

1866. 
On  the  Morphology  of  the  Leaves  of  Sarracenia.     November  21, 

1866. 
Notes  on  the  fresh-water  shell-mounds  of  the  Aborigines  of  Florida. 

April  18,1867. 

We  have  elected  during  the  past  year  fotir  Honorary 
Members,  seven  Corresponding  Members,  and  forty-one  Res- 
ident Members.     Of  the  Latter  ten  have  not  yet  ratified  their 
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election  by  complying;  with  the  regulations  of  the  Society ; 
seven  have  neillier  ])ai<l  tlie  entrance  fee  nor  signed  the  Con- 
stitution :  two  have  signed  tlie  Constitution,  but  have  not 
paid  the  fee,  and  one  has  ])aid  the  fee  although  he  has  neg- 
lected to  sign  the  Constitution. 

Wc  have  received  eleven  new  subscribers  to  our  Memoirs 
ami  nineteen  to  our  Proceedings;  others,  however,  have  with- 
drawn their  names,  leaving  one  hundred  and  si'venty-four 
subscribers  to  our  Memoirs,  and  two  hundred  and  tliirteen 
to  our  Proceedings,  a  number  not  yet  sufficient  to  cover 
three-fourths  of  the  cost  of  printing. 

AVe  have  issued  during  the  year  the  first  number  of  our 
Memoirs  in  quarto ;  and  the  second  number  is  nearly  through 
the  press ;  this  is  a  continuation  of  the  Journal,  formerly 
printed  in  octavo.  "We  have  completed  the  tenth  volume  of 
the  Proceedings,  and  printed  the  first  quarter  of  the  eleventh 
volume,  and  the  Annual  Report  for  1866.  The  Publishing 
Committee  have  been  authorized  to  piint  an  octavo  volume 
of  extracts  from  the  Entomological  Correspondence  of  the 
late  Dr.  T.  W.  Harris,  together  with  any  memoranda  left  by 
him,  which  may  be  of  value  to  the  student  or  agricultuiist. 
The  volume  will  be  illustrated  and  published  independently, 
possibly  as  the  commencement  of  a  series  of  similar  works. 

An  Annual  of  the  Society,  and  a  Guide  Book  to  the  Mu- 
seum, will  probably  be  undertaken  during  the  present  year. 

As  the  edition  of  several  signatures  of  the  eighth  volume 
of  our  Proceedings  was  almost  exhausted,  the  Council  re- 
cently authorized  the  repi'inting  of  a  small  edition  of  the 
missing  parts.  In  a  few  weeks  the  whole  volume  can  be  ob- 
tained; the  first  volume  will  then  be  the  only  one  out  of 
l^nt. 

Our  exchanges  with  other  scientific  institutions  have  been 
more  extensive,  both  in  receipts  and  in  transmissions,  than 
ever  before.  We  have  sent  away  243  copies  of  Part  I.,  of 
our  Memoirs,  001  copies  of  various  numbers  of  our  Journal, 
—  123  of  which  were  imperfect  in  plates —  539  volumes  of 
our  Proceedings,  268  Annual  Rej^orts  for  1865,  and  245  for 
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1866,  an  amount  equivalent  to  over  400,000  octavo  pages. 
We  are  deeply  indebted  to  the  Smithsonian  Institution  for 
their  libe^-ality  in  transmitting,  free  of  charge,  all  shipments 
to  and  from  Europe ;  by  the  last  Annual  Reiiort  of  the  In- 
stitution, it  a])pears  that  the  transmissions  to  and  by  our 
Society  exceed  those  of  any  similiar  organization  in  the 
country. 

In  this  connection  I  may  refer  to  my  year's  absence  in 
Europe,  where  I  sought  by  every  opportunity  to  advance  the 
interests  of  the  Society.  I  took  with  me  a  detailed  list  of 
our  incomplete  sets  of  publications  of  foreign  Societies,  and 
in  every  city  through  which  I  passed,  made  personal  applica- 
tion to  the  officers  of  these  Institutions,  for  what  we  needed. 
Several  cities  were  visited  almost  solely  for  this  purpose. 
Whenever  other  Societies  Avere  found  with  Avhich  we  made 
no  exchanges,  and  where  sucli  relationship  seemed  desirable, 
I  made  overtures  on  the  Society's  behalf,  and  almost  invaria- 
bly Avith  success.  As  this  method  could  but  partially  effect 
Avhat  I  desired,  I  prepared  circular  letters,  setting  forth  the 
character  of  the  Society,  and  its  desire  to  extend  its  list  of 
exchanges  with  similar  organizations,  and  sent  them  to  one 
hundred  and  eighty  institutions  in  Continental  Europe. 
And  here  our  thanks  are  specially  due  to  Dr.  Felix  Flilgel  of 
Leipzig,  and  M.  Hector  Bossange  of  Paris ;  they  translated 
these  letters  into  German  and  French,  aided  me  in  procuring 
the  needed  addresses,  forwarded  them  to  the  quarters  desig- 
nated, and  permitted  the  use  of  their  namics  as  agents  of  the 
Smithsonian  Institution,  through  whom  replies  might  be  for- 
warded. Their  uniform  courtesy  in  assisting  me  in  every 
way  during  my  stay  in  Dresden  and  Paris,  deserves  my 
warmest  acknowledgments.  In  reply  to  these  applications 
forty-three  responses  have  already  been  received.  Three  of 
the  Societies  declined  the  offer  simply  because  they  made  no 
exchanges.  As  the  letter  requested  the  exchange  of  back 
issues  of  our  respective  transactions  as  well  as  of  future  publi- 
cations, we  have  been  favored  with  many  comi^lete  series : 
this  explains  the  large  accession  to  our  Library,  and  the  un- 
usual distribution  of  our  own  publications.  At  the  same 
time,  so    many  promises  of  extensive  series,  made  to   me 
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either  in  jiersoii  or  liy  letter,  still  remain  unfulfilled,  Me 
may  conlidently  anticipate  an  equal  accession  for  the  coining 
year. 

Our  ])iil)lications  are  now  sent  to  two  hundred  and  fifty- 
thi-ee  (liiferent  Institutions.  The  following  is  a  List  of  forty 
Institutions  with  which  ])ermanent  relations  of  exchange 
liave  been  recently  effected. 


Akkli)n;itisiitioiis-Vcrcin 

GesoUschaft  Niiturforschendcr  Freunde 
Verein  von  Alterthumsfreuntloii  im  Rheinhviulo 
M:iss;ichusetts  Institute  of  Technolo^^y 
VorarHiert^cr  Museums- Verein  .... 
Naturwissonschal'tlicher  Verein  .... 
Schlesische  Gesellscliaft  fiir  v;iterlilndisclie  Cultur 
Societe  Botanique  de  Belgique    .... 

Societe  Royale  Linneenne 

Naturhistorischer  Vei-ein     ...... 

Gelehrtc  P^stnische  Gesellscliaft  .... 

Gesellscliaft  fiir  Natur- und  Heilkunde 

Kcin.  Akadeniie  gemeinniitziger  WIssenscliafteu 

Societa  Ligure  di  Storia  Patria  .... 

Geological  Society 

Oberlausitzische  Gesellscliaft  der  Wissenscliaften 
Kongliga  Veteuskaps  ocli  Vitterliets  SamliaUe   . 
Verein  der  Aerzte  in  Steiermark 
Society  des  Sciences  Naturelles  .... 

Institution  Teylerienne 

Naturforschende  Gesellscliaft  .... 
Wetterauer  Gesellscliaft  fiir  die  gesammte  Naturkunde 
Finska  Liikare-Siidskapet  .... 
Mediciniscli-naturwisfenscliaftliche  Gesellschaft 
Naturhistoriske  Forening  .  .  .  .  . 
"  Tidsskrift 

Obshtsliestvo  Morskaia  Wratcliei 
Universitas  Carolina  Lundensis 

Societe  d' Agriculture,  Industrie,  Sciences  et  Arts  di 
partement  de  la  Lozere 

Societe  Imperiale  d' Agriculture 

Connecticut  Academy  of  Arts  and  Sciences 

Odesskoe  Obslitshestvo  Istorii  i  Drevnostei 

Societe  d' Anthropologic      .... 

Societe  Imperiale  et  Centrale  d'Horticulture 

Conchological  Section  of  the   Academy  of  Natural 
euces     

Entomological  Society         .        .        •        . 

Meklenburgischer  patriotischer  Verein 

Allgemeine  Schweizerisclie  Gesellscliaft  fiir  die  gesamm- 
ten  Naturwissenschaften 


u  De- 


Sci 


Berlin. 

Bonn. 

Boston. 

Bregenz. 

Bremen. 

Breslau. 

Bruxelles. 

Dessau. 

Dorpat. 

Dresden. 

Erfurt. 

Geneva. 

Glasgow. 

Grirlitz. 

Giitheborg. 

Graz. 

Groningue. 

Haarlem. 

Halle. 

Hanau. 

Helsingfors 

Jena. 

Kjubenhavn. 

Kronstadt. 
Lund. 

Mende. 
lloscou. 
New  Haven. 
Odessa. 
Paris. 


Philadelphia. 

Rostock. 

Switzerland. 
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Society  Acadcmique  du  Departement  de  I'Anbc 
KiJn.  Kais.  geographische  Gesellschaft 


Troyes. 
Wien. 


The  following  table  gives  a  summary  of  the  additions  to 
the  Library  by  volumes,  parts  of  volumes,  pamphlets,  maps, 
or  charts : 


Books  presented  by  individuals  . 
"     received  by  the  Fratt  Bequest 

"     purchased 

"     deposited  by  the  Eepublican 

Institution 

"     received  in  exchange  .    .    . 
Total 


8vo 

1 

4to 

1 

folio. 

1 

Maps  II 
and  jl 

vlspts 

ph 

vlSjpts.ph  jivlsiptsiphi 

Ch'ts  iXo'l 

36 

6 

114 

8 

17 

2     4 

32 

219 

22 

2 

3 

27 

92 

11 

7 

36 

8 

5 

5 

164 

23 

23 

3o5|410 

92 

108197 

27 

109 

1298 

!528 

429 

213 

155 

197 

52 

5 

116 

4 

1        321)1731 

The  accessions  to  the  Library  have  never  been  so  large, 
excepting  in  1864.  We  then  received  the  bequest  of  the 
extensive  botanical  library  of  Dr.  Greene,  and  the  number 
reached  1748. 

The  greater  part  of  the  purchased  books  I  obtained  myself 
in  Europe,  the  Council  having  appropriated  several  hundred 
dollars  to  that  purpose. 

The  most  important  private  gift  to  the  Library  was  the 
bequest  of  Miss  Pratt; — by  it  we  received  a  complete  set  of 
Kiener's  Species  General  et  Iconographie  des  Coquilles  Vi- 
vantes,  and  a  few  other  conchological  works. 

Some  progress  has  been  made  in  the  perfection  of  the 
internal  arrangements  of  the  Library.  The  preparation  of  an 
alcove  catalogue  has  been  commenced,  and  the  card  cata- 
logue has  been  arranged  in  trays,  after  the  plan  recom- 
mended by  the  Librarian  in  a  previous  report. 

The  Transactions  of  Societies  have  increased  so  rapidly 
that  they  require  much  more  space  than  formerly ;  for  this 
reason,  the  Periodicals  and  all  works  on  Articulates,  Mol- 
lusks  and  Radiates,  have  been  removed  to  temporary  cases 
in  the  back  library.  That  room  is  now  fitting  up  with  new 
cases,  which  will  provide  ample  space  for  the  books  in  our 
possession,  and  for  the  natural  expansion  of  the  Lilirary  for 
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several  years  to  conic.  For  tlie  last  two  years  the  painplilets 
have  remained  in  the  condition  previously  reported ;  much 
work  must  be  accomplished  before  they  can  be  made  readily 
accessible.  As  the  Council  have  recently  increased  the  assist- 
ance in  the  Library  one-half,  a  portion  of  the  unfinished  work 
may  be  completed  during  the  coming  year;  an  unusual 
amount  of  labor  will,  however,  be  entailed  by  the  changes 
incurred  in  fitting  up  the  rear  Library,  The  number  of 
books  which  require  binding  is  exceedingly  great. 

Five  hundred  and  sixty-one  books  have  been  borrowed 
from  the  Library  by  seventy-three  persons. 

The  number  of  visitors  to  the  Museum  has  increased  in 
the  past  year,  but  the  enumeration  must  necessarily  fall  short 
of  the  actual  number  who  come.  The  building  has  been 
open  to  the  public  one  hundred  and  one  days ;  previous  to 
the  exhibition  of  the  Lafresnaye  collection  of  birds,  in  Sep- 
tember last,  the  average  attendance  was  two  hundred  and 
fiftv-seven  ;  subsequent  to  that,  three  hundred  and  fifty-two, 
an  increase  of  one-third.  The  average  of  the  whole  year 
was  three  hundred  and  thirteen.  The  greatest  number  of 
visitors  during  any  one  day,  eight  hundred  and  forty-six. 

The  Conchological  cabinets  bequeathed,  by  Miss  Pratt 
formed  by  far  the  most  A'aluable  accession  to  the  Museum 
during  the  year.  In  the  other  departments  the  donations 
were  less  numerous  than  usual.  Special  mention  should  be 
made  of  the  volcanic  minerals  given  by  Mr.  Brigham,  the 
donation  to  the  Anatomical  Department  by  Mr.  Brooks,  and 
the  suite  of  fossils  purchased  of  Dr.  Hayden. 

The  additions  to  the  Museum  amount  to  20,148  specimens 
received  in  189  lots  from  82  dilferent  sources. 

Owing  to  the  establishment  of  an  Ethnological  Museum  in 
our  vicinity,  on  an  independent  basis,  with  a  large  endow- 
ment, it  has  been  thought  best  to  give  up  the  department  of 
Ethnology,  and  to  store  our  collections  until  they  could  be 
satisfactorily  exchanged. 

The  additions  to  that  department  have  been  very  slight, 
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consisting  chiefly  of  various  implements  belonging  to  differ- 
erent  nations.  The  donors  Avere  tlie  Rev.  Edw.  Johnson, 
Dr.  G.  H.  Brown,  and  Messrs.  W.  T.  Brigham,  J.  C.  Brown, 
Jr.,  Wm.  Munroe  and  F.  G.  Sanborn. 

The  accessions  to  the  department  of  Comparative  Anat- 
omy and  Mammalogy  have  been  as  follows :  skeletons,  3 ; 
parts  of  skeletons,  19 ;  skulls,  12  ;  skins  of  mammals,  2  ;  mam- 
mals in  spirits,  1 ;  total  47. 

The  articulated  skeleton  of  a  pony,  and  a  very  valuable 
model  in  pa])ier  mache,  illustrating  the  complete  anatomy  of 
the  horse,  were  presented  to  the  Society  by  Mr.  Francis 
Brooks.  The  skeleton  of  an  Asiatic  elephant  was  also  pur- 
chased. 

During  the  past  two.  months,  this  collection  has  been 
removed  from  the  cases,  cleaned,  and  to  some  extent  re- 
arranged. It  is  now  in  excellent  condition,  and  contains 
about  twelve  hundred  specimens  on  exhibition. 

The  Council  have  recently  made  an  appropriation  to  cover 
the  expense  of  preparing  and  mounting  the  mammal  skins 
which  have  never  been  exhibited  in  our  present  Museum ; 
when  ready  for  exhibition,  the  ethnological  collections  will 
be  removed  to  make  place  for  them. 

The  donors  to  this  department  were  Drs.  J.  N.  Borland, 
F.  H.  Brown,  H.  Bryant,  J.  W.  Merriam,  W.  M.  Ogden  and 
H.  C.  Perkins,  Miss  Carrie  Poree,  Messrs.  F.  W.  Andrews, 
Joseph  Ballard,  W.  T.  Brigham,-  Francis  Brooks,  G.  R.  Hem- 
ming, H.  Mann,  S.  Mixter,  F.  G.  Sanborn,  S.  H.  Scudder, 
J.  G.  Swan  and  J.  F.  Wallboum.  We  are  also  indebted  to 
the  Academy  of  Natural  Sciences  of  Philadelphia. 

Since  the  last  annual  meeting  the  invaluable  Lafresnaye 
Collection  of  Birds  has  been  opened  to  the  public.  The 
Society  is  under  great  obligations  to  Dr.  J.  C.  White  for  his 
voluntary  labor  in  the  arrangement  of  the  collection,  during 
the  absence  of  the  late  Curator.  The  space  conceded  to  the 
department  was  all  that  could  then  be  spared  in  justice  to 
the  other  collections ;  now  that  new  rooms  are  to  be  opened, 
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a  consiclorablc  expansion  is  highly  desirable.  During  the  few 
Aveeks  that  Dr.  Bryant  spent  here,  just  before  his  death,  he 
transferred  some  of  the  families  to  cases  in  the  main  hall 
ein])tied  for  their  reception ;  this  somewhat  impaired  the 
unity  of  arrangement,  but  the  birds  presented  a  more  at- 
tractive aspect,  they  could  be  more  readily  examined  and 
were  rendered  safer  from  the  depredations  of  insects.  Every 
reasonable  precaution  has  now  been  taken  to  protect  them 
from  the '  exposure  to  light  complained  of  in  the  Curator's 
former  reports. 

The  donations  to  the  collection  have  not  been  very  impor- 
tant ;  eighty-three  specimens  have  been  presented,  one  spec- 
imen has  been  purchased.  Our  thanks  are  due  to  Drs.  S.  A. 
Bemis,  H.  Bryant  and  S.  Cabot,  Maj.  Lewis  Cabot,  Capt. 
Taylor  and  Messrs.  W.  T.  Brigham,  N.  P.  Hanilen,  H.  L. 
Lawrence,  H.  Mann  and  F.  G.  Sanborn. 

Messrs.  Luther  Hills,  Thomas  J.  Lee  and  E.  L.  Sturtevant 
have  made  small  donations  to  the  department  of  Oology,  and 
Mr.  B.  P.  Maun  has  presented  his  wdiole  collection  of  birds' 
nests  and  eggs.  The  Curator  has  taken  measures  to  secure 
large  additions  during  the  coming  year. 

The  excessive  price  of  alcohol  has  prevented  the  Curator 
of  Ilerpetology  from  doing  much  beyond  actually  preserving 
the  collection  under  his  care.  A  short  time  ago,  all  the  spec- 
imens on  exhibition  were  removed  to  one  of  the  unfinished 
apartments,  to  make  room  for  the  exjiansion  of  the  collection 
of  birds ;  the  Committee  of  Construction  are  now  making 
contracts  for  furnishing  a  new  room ;  the  gallery  will  be  de- 
voted to  this  department,  and  the  specimens  placed  on  ex- 
hibition as  soon  as  the  cases  are  completed. 

Dr.  A.  C.  Garratt,  and  Messrs.  F.  W.  Andrews,  R.  C. 
Greenleaf,  F.  G.  Sanborn  and  C.  A.  Stearns,  have  made 
slight  additions  to  the  collection. 

The  cost  of  alcohol  has  also  prevented  the  Curator  of  Ich- 
thyology from  paying  such  attention  to  his  department  as 
would  have  been  desirable.     He  has  endeavored  to  preserve 
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the  specimens  from  destruction,  but  they  are  suffering  for 
want  of  an  arrangement  which  can  not  be  effected  until  an 
appropriation  is  made  for  bottles,  alcohol  and  other  necessary 
expenditures.  The  removal  of  the  tax  on  alcohol  used  in 
scientific  museums,  has  greatly  reduced  this  most  expensive 
item,  yet  the  Curator  estimates  his  jDresent  needs  at  from  ten 
to  fifteen  hundred  dollars.  He  is  especially  desirous  of  ex- 
hibiting a  perfect  collection  of  the  fishes  of  this  State  ;  this 
would  involve  a  further  expenditure  of  one  thousand  dollars. 

Owing  to  alterations  in  the  Museum,  much  time  has  been 
spent  in  changing  the  specimens  from  place  to  place  ;  they 
are  now  finally  stored,  awaiting  the  completion  of  the  room 
destined  for  tlieir  reception. 

On  account  of  our  inability  to  take  care  of  specimens  pre- 
served in  alcohol,  no  effort  has  been  made  to  increase  the  col- 
lection, and  but  few  donations  have  been  made ;  for  these  Ave 
are  indebted  to  Dr.  A.  C.  Garratt,  Capt.  N.  E.  Atwood,  and 
Messrs.  F.  W.  Andrews,  W.  T.  Brigham,  C.  G.  Bush,  H.  D. 
Child,  W.  B.  Fletcher,  G.  D.  Oxnard  and  James  G.  Swan. 

In  the  department  of  Entomology,  Messrs.  F.  G.  Sanborn 
and  G.  D.  Smith  have  continued  their  work  of  preparing  the 
Coleoptera  for  exhibition,  and  Mr.  Sanborn  has  spent  much 
^ime  upon  the  arrangement  of  some  of  the  nocturnal  Lepi- 
doptera.  Mr.  P.  R.  Uhler  has  returned  most  of  the  Hemip- 
tera  upon  which  he  has  been  working  for  some  years  past. 
The  Curator  himself  has  been  unable  to  pay  any  special  at- 
tention to  the  aiTangement  of  the  specimens,  and  but  little 
to  their  preservation.  By  the  application  of  rubber  tubing 
and  forcing  screws,  the  cases  in  which  the  insects  are  displayed 
have  been  made  nearly  air-tight ;  the  glass  in  the  sashes  has 
been  protected  by  a  railing,  and  green  shades  will  soon  be 
placed  over  the  cases  to  shield  the  specimens  from  the  light. 

At  the  request  of  the  Curator,  the  temporary  services  of  a 
co:npetent  person  have  been  secured,  and  the  collection  will 
soon  be  placed  in  a  condition  of  greater  safety ;  there  will  be 
a  preliminary  arrangement  of  the  insects  in  cases  where  they 
can  be  examined  to  much  better  purpose  than  is  possible  in 
their  present  condition. 
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As  this  section  has  a  greater  number  of  working  nicml)ers 
than  any  other,  it  has  recently  petitioned  for  a  separate  apart- 
ment; the  bibor  is  now  carried  on,  at  much  inconvenience,  in 
the  office-room  of  the  Custodian.  The  insect-cabinets  are 
also  scattered  tlirough  various  unfinished  rooms  in  different 
parts  of  the  building :  as  all  of  tliesc  rooms  are  to  be  fitted 
up  at  once,  no  place  will  remain  in  whicli  the  cabinets  can 
be  deposited.  It  has  been  suggested  that  one  of  the  high- 
studded  working  rooms  might  be  divided  into  two ;  this 
would  secure  the  collection  fi'om  the  danger  of  farther  re- 
moval, and  provide  all  necessary  light  and  room. 

During  the  year,  Messrs.  Sanborn  and  Smith  have  pre- 
sented us  with  forty-five  Coleoptera,  of  thirty  different  spe- 
cies, especially  selected  to  fill  breaks  in  our  sei'ies.  The 
Society  is  much  indebted  to  these  gentlemen  for  their  con- 
tinued labors  in  this  department,  and  for  the  neatness  and 
satisfactory  character  of  their  work.  We  are  also  indebted 
to  Mr.  Samuel  Hubbard  of  San  Francisco,  for  a  collection  of 
nearly  two  hundred  Coleoptera  from  Lower  California,  and 
to  the  following  persons  for  miscellaneous  donations :  Drs. 
S.  A.  Bemis,  II.  Bryant,  A.  C.  Garratt,  S.  Kneeland,  A.  S. 
Packard,  Jr.,  Capt.  W.  T.  M.  Ball,  and  Messrs.  F.  W.  An- 
drews, T.  T.  Bouve,  W.  T.  Brigham,  Edw.  Burgess,  A.  Chap- 
man, H.  Davis,  R.  C.  Greenleaf,  Benj.  D.  Hill,  Jr.,  Luther 
Hills,  John  Maury,  II.  H.  Ronne,  F.  G.  Sanborn,  S.  H.  Scud- 
der,  C.  A.  Stearns,  C.  K.  Stevens  and  C.  Stodder. 

Our  small  collection  of  Crustacea  and  Annelids  has  not 
materially  increased.  A  number  of  specimens  from  Maine 
and  Labrador  have  been  labelled  and  placed  on  exhibition, 
and  the  collection  is  in  good  order.  The  only  additions  are 
due  to  the  kindness  of  Rev.  Edw.  Johnson  and  Messrs.  F. 
W.  Andrews,  R.  C.  Greenleaf,  F.  G.  Sanborn  and  C.  A. 
Stearns. 

The  Conchological  department,  which  the  active  interest 
of  Gould,  Bhmey  and  Couthouy  had  formerly  placed  in  ad- 
vance of  all  our  other  collections,  has  been  once  more  en- 
riched by  the  bequest  of  Miss  Pratt.  Her  collection  was 
one  of  the  finest  private  general  collections  in  the  country, 
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and  by  far  the  largest  ever  given  to  the  Society  ;  it  contains 
14,284  choice  specimens  in  the  very  hest  condition.  The  gen- 
era MargineHa,  Pyramidella,  Mnrex,  Ilaliotis,  Conus,  OUva, 
Cypraia,  RosteUaria,  AnciHai-ia,  Bulla  and  Argonauta  are  re- 
markable for  the  beauty  and  variety  of  the  specimens;  the 
Pulmonifera,  particularly  the  exotic  forms  of  Bulimus  and 
Achatina,  form  one  of  the  most  important  parts  of  the  col- 
lection. As  the  bequest  included  a  fund  of  ten  thousand 
dollars  to  provide  for  the  care  and  increase  of  the  collection, 
the  services  of  a  conchologist  have  been  secured,  and  the 
furnishing  of  the  exhibition  room  is  nearly  completed. 

Apart  from  Miss  Pratt's  collection,  1,484  specimens  have 
been  added  to  this  department.  The  Curator  would  again 
call  special  attention  to  the  necessity  of  procuring  specimens 
preserved  in  alcohol  for  the  study  of  the  soft  parts, — the 
only  large  collection  of  this  kind  was  presented  by  Mr.  S. 
H.  Scudder ;  it  contained  two  hundred  and  fifty  si^ecimens 
of  land  and  fresh  water  shells,  collected  in  Texas. 

Nearly  one  thousand  shells  from  the  Hawaiian  and  Mar- 
quesas Islands  have  been  presented  by  the  Rev.  Edw.  John- 
son. The  other  donors  to  this  department  are  Dr.  S.  Knee- 
land  and  Messrs.  David  Baker,  W.  T.  Brigham,  H.  D.  Child, 
H.  Davis,  Seth  Goldsmith,  Luther  Hills,  W.  L.  Robinson  and 
R.  E.  C.  Stearns. 

The  labor  of  identifying,  labelling  and  cataloguing  the 
Radiates  has  been  much  advanced  during  the  year.  Tlie 
want  of  alcohol  and  bottles  prevents  the  arrangement  of  the 
small  but  valuable  alcoholic  collection,  but  it  has  been  ex- 
amined and  most  of  the  species  identified;  the  final  labels 
have  been  written  for  a  portion  of  the  dried  corals  and  echin- 
oderms.  Eleven  donations  have  been  received,  containing  two 
hundred  and  seventy  specimens  of  about  seventy-two  species. 
The  greater  jiart  came  from  the  Hawaiian  Islands,  and  were 
the  gift  of  Messrs.  Brigham  and  Mann.  Ca[)t.  R.  C.  Adams 
presented  twenty-three  specimens  of  twelve  species  of  cor- 
als from  the  East  Indies,  and  Rev.  Edw.  Johnson  eight  spec- 
imens of  eight  species  from  Micronesia.  All  these  specimens 
have  been  labelled  and  arrano-ed. 
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The  Cunitoi-  1ms  also  laljelled  for  the  Society  a  collection 
of  East  Indian  corals,  chosen  from  the  duplicates  of  the  Es- 
sex Institute,  and  another  of  Echinoderms  and  corals  from 
the  west  coast  of  America,  received  in  exchange  from  tlie 
Museum  of  Yale  College;  these  collections  have  not  yet  been 
for\vard(!d.     Donations  have   also  been  presented  by  Messrs. 

F.  W.  Andrews  and  S.  II.  Scudder,  and  Capts.  X.  E.  Atwood 
and  Edmund  Smith. 

The  Microscopical  collection  is  in  good  condition  and  has 
received  additions  at  nearly  every  meeting  of  the  Section. 
These  meetings  have  been  growing  in  interest,  and  the  at- 
tendance has  considerably  increased.  The  donations,  con- 
sisting principally  of  mounted  Diatomacese,  with  some  rough 
material,  were  presented  by  Dr.  C.  F,  Crehore  and  Messrs.  C 

G.  Bush  and  Wm.  Munroe. 

Another  case  has  been  provided  to  accommodate  the  ex- 
tensive herbarium  in  the  Society's  possession.  The  plants 
are  in  good  order,  and  during  the  early  ])ortion  of  the  year, 
much  labor  was  expended  in  gluing  the  specimens  upon  stiif 
paper ;  this  was  a  continuation  of  the  Avork  of  the  previous 
year.  There  have  been  but  few  accessions  to  the  collection ; 
most  of  the  specimens  were  such  that  they  required  to  be 
exhibited  on  shelves. 

A  small  but  interesting  collection  of  Gna])halium  leonto- 
podium  from  the  Tyrol  and  the  Erzgebii'ge  of  Saxony,  illus- 
trating the  variations  caused  in  the  same  individual  by  difier- 
ences  of  warmth,  exposure  and  height,  was  presented  by  Mr. 
S.  H.  Scudder.  Some  additions  have  been  received  by 
exchange  ;  for  the  rest  the  Society  is  indebted  to  Drs.  H. 
Bryant,  E.  P.  Colby,  B.  E.  Cotting,  A.  A.  Gould,  S.  Kneeland, 
Ferd.  Miiller,  and  C.  Pickering,  Prof.  Gunning,  and  Messrs. 
W.  T.  Brigham,  Francis  Brooks,  C.  L.  Bi'own,  H.  W.  Haynes, 
H.  Mann,  C.  A.  Olmsted,  H.  II.  Ronne,  and  S.  II.  Scudder. 

There  has  been  little  change  in  the  Pala^ontological  depan- 
ment ;  the  donations  have  been  very  acceptable,  but  neither 
numerous  nor  rare.     The   Tertiary  fossils  collected  by  Dr. 
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Haylen  in  the  "  Mauvaises  Terres  "  of  Nebraska,  formed  the 
most  valuable  accession  ;  they  consisted  principally  of  re- 
mains of  turtles  and  skulls  of  mammals ;  for  the  identifica- 
tion of  the  species  we  are  indebted  to  the  kindness  of  Dr. 
Leidy.  The  department  is  under  obligations  to  the  Acad- 
emy of  Natural  Sciences  of  Philadelphia,  as  well  as  to  the 
following  [)ersons  for  donations  :  Drs.  C.  T.  Jackson,  F.  V.  Hay- 
den,  H.  C.  Perkins,  and  J.  Wyman,  and  Messrs.  C.  G.  Bush, 
H.  Davis,  B.  F.  Mudge,  S.  H.  Scudder,  James  G.  Swan  and 
Josejih  Wagner. 

The  department  of  Geology  has  been  recently  separated, 
as  in  former  times,  fi'ora  the  department  of  Palaeontology ; 
a  room  has  been  furnished,  and  preparations  made  for  ex- 
hibiting specimens  of  rocks,  building  stones,  models  of  sur- 
face geology,  and  whatever  may  tend  to  illustrate  the  depart- 
ment. This  room  w^ill  soon  be  opened,  but  series  of  o»ir 
most  common  rocks  are  still  much  needed.  A  large  geo- 
logical map  of  this  and  the  neighboring  States,  geological 
sections,  models  of  mines  or  of  strata,  views  and  photographs 
of  scenery  exhibiting  remarkable  geological  formations  are 
most  desirable.  Printed  circulars  have  been  sent  to  all  the 
principal  quarries  of  Vermont,  and  to  the  architects  and  stone 
dealers  in  this  city,  inviting  donations  of  specimens  of  build- 
ing stone.  A  valuable  gift  has  been  received  from  the  Cura- 
tor, in  the  large  collection  of  volcanic  minerals,  made  by 
himself,  in  1864-5,  in  the  Hawaiian  Islands.  It  comprises 
many  hundred  specimens,  and  forms  the  most  complete 
collection  of  the  kind  ever  brought  from  that  locality.  It 
has  been  recently  unpacked  and,  in  great  j^art,  labelled  and 
arranged  for  exhibition.  The  collection  has  received  dona- 
tions from  Drs.  A.  C.  Garratt  and  F.  V.  Ilayden,  and  from 
Messrs.  H.  A.  Lawrence,  F.  G.  Sanborn  and  G.  B.  Towle. 

The  condition  of  the  MIneralogical  cabinet  is  very  good  ; 
the  specimens  are  all  labelled  and  well  arranged  for  exhibi- 
tion. Considerable  work  has  been  expended  upon  them  by 
the  Curator,  and  small  but  valuable  donations  of  ores  and 
other  minerals  have  been  received  from  Drs.  C.  T.  Jackson, 
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A.  S.  Packard,  Jr.,  and  H.  W.  Williams,  Capt.  Taylor  and 
Messrs.  G.  A.  Boardman,  T.  T.  Bonvo,  W.  E.  Coffin  &  Co., 
C.  S.  Ilollowell,  J.  M.  Horner,  William  Munroe  and  C.  J. 
Sprague. 

The  necessary  expenditures  for  construction,  during  the 
year,  have  doubtless  been  injurious  to  the  special  interests 
of  the  Museum,  but  as  our  annual  income  will  no  longer  be 
taxed  for  those  purposes,  we  may  hojie  for  larger  accessions 
in  the  future.  We  have  already  taken  steps  in  that  direc- 
tion by  cooperating  Avith  the  Smithsonian  Institution  in  their 
ex])lorations  over  the  unsettled  portion  of  our  country.  New 
fields  of  interest  will  thus  be  opened,  and  we  shall  secure  for 
ourselves  larger  and  more  desirable  results  than  could  be 
gained  by  independent  efforts  alone. 

Mr.  Edward  Pickering  presented  the  following  report  of 
the  Trer.surer  for  the  past  year : 

The  Receijits  and  Expenditures  for  the  year  ending  April  30th, 
18G7,  have  been  as  follows  : 


JReceipts. 

Dividends  and  Interest 

Annual  Assessments 

Admission  Fees 

Courtis  Fund  Income 

Walker  Fund        "    (one  half.) 

H.  F.  Wolcott  Fund  Income    .        .        .        . 

S.P.Pratt  "         '•  .        .        .        . 

Total 

Expenditures. 

New  Buiklinji,  Furniture  and  Grounds. 
Kepairs  of  ]Sew  Building         .        .        .        . 

Cabinet 

Library        

Libriry  Fund 

ilemiirs  and  Proceedings        .        ,        .        . 

Salaries  and  wages  

Fuel 

Insurance    

Approi)riation  for  Foreign  Periodicals 
Ceueral  Expenses 

Excess  of  Receipts  over  Expenditures 


$2,404,31 

401.90 

1,281.53 

579.62 

203.86 

1,334.46 

3,130.10 

408.40 

138.58 

161.14 

813.55 


$9,843.08 
1,200.00 
165.00 
180.00 
1,233.15 
335.00 
285.00 


$13,281.23 


$11,022.93 


$2,258.30 
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The  following  is  a  statement  of  the  Property  of  the  Society,  ex- 
clusive of  the  Cabinet  and  Library  which  are  not  susceptible  of  an 
accurate  valuation. 


Keto  Building. 

Building  and  Furniture,  at  cost,  as  per  last  Report 
Expended  during  the  year 


Buljinch  St.  Estate  Fund. 


Note  secured  bv  mortgage 

U.  S.  7  .30's  .     ' 

Cash  iu  the  hands  of  Trustees 

Courtis  Fund. 

Notes  Receivable  secured  by  mortgage  .... 
There  is  also  due  to  this  Fund  from  the  Treasury  the 
sum  of  $8,339.71. 

Walker  Fund. 

Notes  Receivable  secured  by  mortgage  .... 
Cash  in  the  hands  of  Trustees 


H.  F.  Wolcott  Fund. 
$5000  U.  S.  Treasury  7.30  Notes 


S.  P.  Pratt   Fund. 
3,000  N.  T.  Central  Railroad  Bonds,  6's 

jr.  J.  Walker  Bequest. 
17  Shares  Bates  Manufacturing  Co. 


Everett  Mills 

Hamilton  Woollen  Man.  Co 

Lawrence  Man.  Co. 

AVa-hington  Mills    . 

Coclipco  JMan.  Co.    . 

Lowell  Man.  Co. 

Laconia  Man.  Co. 

Pepperell  Man.  Co.  . 

Eise.x;  Co 

Old  Colony  and  Newport  R.  R.  Co 

Vermont  and  Canada  R.  R.  Co. 

Cape  Cod  R.  K.  Co.. 

Neptune  Ins.  Co. 

Boston  Ins.  Co. 
$10,000   Vermont    &   Canada    and  Vermon 

Chattel  IJonds 

$10. (i;i(i  Alliiinv  City  Bonds 

$10,U0U  Chicago  &  N.  Western  Railroad  Eq 


35 

30 

1 

80 

12 
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per  sh.  $130 
146 
275 

150 

750 

900 

"      1150 

"      1000 

108 

90 

100 

65 

170 

100 

Central 


Bonds 


Miscellaneous. 


Unsettled  Accounts 
Total 


Deduct  Indebtedness 

Less  Cash  iu  hands  of  Treasurer 


Net  value  of  Property      .... 
Value  of  Property  as  estimated  May  1, 1866 

Increase      


$110,037.15 

2,404.31    $112,441.46 


$15,000.00 

5,550.00 

118.21 


$41,105.00 
1.21 


$2,210.00 

5,110.00 

8,250.00 

750.00 

12,000.00 
9,000.00 
1,800.00 
4,600.00 
3,000.00 
2,700.00 
9,000.00 

11,000.00 

195.00 

1,870.00 

1,800.00 

10.350.00 
9,350.00 
10,000.00 


$3,579.50 
3.374.11 


20,668.21 
3,000.00 


41,106.21 

5,000.00 

9,400.00 


102,985.00 


.92 


$294,658.80 


205.39 


.$294,453.41 
279,784.43 

$14,668.98 
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Since  my  last  Annual  Report  we  have  received  the  additional  sum 
of  $10,000  from  the  executors  of  the  estate  of  Dr.  W.  J.  Walker. 
The  distribution  of  the  residue  of  his  devise  awaits  the  decision  of 
the  Supreme  Court  of  the  United  States  upon  the  questions  which 
have  arisen  in  the  settlement  of  his  estate.  The  becjuest  by  Miss 
S.  P.  Pratt  of  $10,000  in  addition  to  her  cabinet  of  shells,  it  will  be 
observed,  has  been  paid  over  to  the  Society.  The  bequest  of  $20,000 
by  the  late  Paschal  P.  Pope  has  been  also  announced. 

I  estimate  the  necessary  expenses  of  the  ensuing  year  at  the  same 
amount  as  those  of  the  past  year. 

By  a  vote  of  the  Council  the  income  of  the  BuHinch  Street  Estate 
Fund  Is  to  be  reserved  by  the  Trustees  for  accumulation  as  a  Build- 
ing Fund. 

All  of  which  is  respectfully  submitted, 

E.  Pickering,  Treasurer. 


Mr.  T.  T.  Bouve,  on  behalf  of  the  Trustees,  presented  the 
followmg  report  for  the  past  year : 
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The  Treasurer  stated  that  on  the  previous  clay,  Mr.  Pope's 
bequest  of  $20,000  (less  the  amount  of  legacy  tax  |1,'200) 
had  been  paid  over  to  him,  making  the  present  net  value  of 
our  property  $31 3,253.41. 

UlDon  his  motion  the  following  Resolution  was  passed  :  — 

Resolved,  That  while  gratefully  acknowlediiing  the  receipt  of  the 
bequest  of  the  late  Paschal  P.  Pope,  we  desire  also  to  express  our 
thanks  to  the  executors,  Messrs.  W.  II.  Boardman,  and  J.  D.  Farns- 
worth,  for  the  promptness  with  which  the  amount  has  been  paid  over 
to  the  Society. 

Resolved,  That  the  Secretary  be  requested  to  send  a  copy  of  the 
foregoing  resolve  to  the  Executors. 

The  Treasurer,  on  behalf  of  the  Auditing  Committee,  stated 
that  the  account  of  the  Treasurer  and  Trustees  had  been 
carefully  examined  by  them  and  found  correctly  cast  and 
properly  vouched,  and  that  they  had  signed  statements  to 
that  eifect  u|)on  the  books. 

The  Prize  Committee  stated  that  no  competitors  had  ap- 
peared for  the  annual  j^rizes. 

The  Nominating  Committee  reported  a  list  of  officers  for 
the  ensuing  year ;  the  election  was  then  held,  and  the  follow- 
ing gentlemen  were  declared  elected  ; 

PRESIDENT, 

JEFFRIES    "VVYMAN,    M.D. 

VICE-PRESIDENTS, 

CHARLES  T.  JACKSON,  M.D.,        THOMAS  T.  BOUVfi. 

CORRESPONDING    SECRETARY, 

SAMUEL   L.  ABBOT,  M.D 

EECOEDING  SECRETARY, 

SAMUEL  H.    SCUDDER. 

TREASURER, 

EDWARD   PICKERING. 

LIBRARIAN, 

SAMUEL     H.    SCUDDER. 

CUSTODIAN, 

SAMUEL    H.     SCUDDER. 
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curators: 


THOMAS  1".   BOUVfi,  Minfralogt. 

THOMAS    M.    liKliWKK,  M.D.,  Ornithology;  (Nests  a>d  Er;Gs). 

JAMES   C.    WHITE,  M.D.,  MAMiMALour  and  Comp.  A:vato.my. 

SAMUEL  II.  SCUDDEll,  Exto.mology. 

FKEU.  \V.   I'UTNAM,  IcHTnTOLOGY. 

B.  .JOY  .lEFFUIES,  M.D.,  Micro-scopy. 

ALFUEUS   HYATT,  rAL.EONTOLOGT. 

A.  S.  I'ACKARU,  JR.,  M.D.,  Crustacea. 

ADUISO>f  E.  VEIUvILL,  Rauiata. 

HORA(  E  MANN,  Botaxy. 

BI'RT  Ci.  WILDER,  M.  D.,  Herpetologt. 

WILIJAM  T.  r.RR.HAM,  Geology. 

J.  ELLIOT  CABOT,  Ornithology. 

EDWARD  S.  MORSE,  Conchology. 

Dr.  Jeftries  Wyman,  on  behalf  of  the  Committee  appointed 
to  prepare  an  account  of  the  life  and  scientific  career  of  the 
late  Dr.  A.  A.  Gould,  read  the  following  notice :  — 

Augustus  Addison  Gould  was  born  in  New  Ipswich,  New 
Hampshire,  on  the  23d  of  April,  1805,  among  the  high  hills 
and  under  the  shade  of  one  more  prominent  than  the  rest, 
which  helped  to  form  what  he  calls  the  amphitheatre  that 
surrounds  the  town.  His  early  life  was  passed  there,  and  as 
soon  as  he  was  old  and  strong  enough  to  labor  the  larger 
part  of  the  year  was  given  to  his  f  ither's  farm,  and  the  rest 
to  the  common  school.  At  the  age  of  fifteen  he  took  the 
whole  charge  of  the  fvrm ;  nevertheless  a  j^art  of  the  year 
was  devoted  to  study,  and  some  progress  was  made  in  the 
classics.  By  the  careful  husbanding  of  the  odds  and  ends  of 
time  and  a  year's  teaching  at  an  academy,  he  was  prepared 
to  enter  college,  and  entered  at  Cambridge  in  1821.  With 
his  college  life  came  a  struggle,  the  forerunner  of  many  such 
by  which  his  strength  was  to  be  tried.  He  had  already  come 
to  know  something  of  the  barrier  which  limited  means  had 
put  between  himself  and  the  things  he  aspired  to,  and  now 
this  assumed  larger  proportions,  such  as  to  most  jDcrsons 
would  liave  been  disheartening.  College  duties  and  exercises 
demanded  his  time,  nevertheless  his  education  must  be  paid 
for,  and  he  must  do  largely  towards  earning  the  means ;  and 
so  by  strict  econoiny,  by  performing  various  duties  for  Avhich 
indigent  students  received  compensation,  and  also  by  hard 
work  in  vacations  and  on  those  days  which  others  gave  to 
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relaxation,  he  says  he  at  length  fought  his  way  through,  and 
attained  to  respectable  rank. 

In  college  he  was  noted  among  his  classmates  for  industry, 
and  it  was  there,  too,  that  his  taste  for  natural  history  began 
to  show  itself  He  became  familiar  Avith  the  most  of  our 
native  plants  and  to  the  end  of  life  never  lost  his  love  for 
them.  After  leaving  college,  he  held  the  office  of  private 
tutor  in  Maryland,  and  at  the  same  time  began  the  study  of 
medicine.  The  rest  of  his  pupilage  was  passed  in  Boston, 
and  the  last  year  of  it  at  the  Massachusetts  General  Hospital 
as  house  student.  He  was  graduated  in  medicine  in  1830, 
and  at  once  began  the  practice  of  his  profession,  having 
given  good  grounds  to  his  friends  for  exjjecting  future  emi- 
nence. But  his  struggles  with  poverty  were  not  yet  ended. 
Until  his  profession  oo  ^'^^  yield  him  a  support,  ho  must  go 
out  of  it,  and  did,  to  earn  the  necessaries  of  life.  To  this 
end  he  undertook  burdensome  tasks;  one  of  them,  the  cata- 
loguing and  classification  of  the  fifty  thousand  pamphlets  in 
the  library  of  the  Boston  Athenfeum,  was  Herculean,  as 
any  one  may  see  who  will  take  the  trouble  to  look  over  the 
four  large  folio  volumes  he  wrote  out,  monuments  of  his  pa- 
tient industry  and  handiwork,  and  for  which  he  got  only  a 
pitiful  return. 

The  study  of  natural  history  was  nearer  to  his  heart  than 
all  other  pursuits,  and  to  that  he  could  always  tui*n,  and  did, 
whenever  he  could  command  a  few  spare  hours  or  moments 
to  do  so.  As  a  matter  of  course,  he  became  a  member  of 
this  Society.  This  was  soon  after  its  organization,  and  to 
the  time  he  died,  he  labored  for  us  without  stint.  When  his 
studies  began  to  assume  a  methodical  shape,  his  first  investi- 
gations were  in  the  class  of  insects,  of  which,  at  one  time,  he 
had  a  large  collection.  Among  his  first  published  works  was 
a  monograph  on  the  CicindelaB  of  Massachusetts,  printed 
in  1834,  and  in  1840  he  published  an  account  of  the  Ameri- 
can species  of  shells  belonging  to  the  genus  Pu{)a,  in  regard 
to  which  he  found  much  confusion.  These  shells  are  very 
small,  and  Mr.  Say,  who  named  all  the  species  previously 
described,  gave  no  figures,  and  consequently  naturalists  fell 
into  error.     "I  have  received  from  om-  best  couchologists," 


Annual  Rpport.]  190  [May  1, 

Dr.  Gould  says,  "  a  single  species  under  four  of  the  names 
that  Mr.  Say  applied  to  as  many  different  species."  Dr. 
Gould  then  points  out  how,  by  the  use  of  the  microscope,  and 
a  careful  study  of  their  minuter  details,  the  classification  of 
them  might  be  improved.  This  paper  was  illustrated  by 
about  thirty  figures  carefully  drawn  by  himseli^  with  the  aid 
of  the  microscope. 

In  1841,  he  read  before  this  Society  a  paper  entitled  "  Re- 
sults of  an  examination  of  the  species  of  shells  of  Massa- 
chusetts, and  of  their  Geographical  Distribution."  This  is 
the  more  noteworthy  since  the  geographical  distribution  of 
animals  had  at  that  time  attracted  but  little  attention,  and 
none  amongst  us.  Now  it  involves  one  of  the  most  impor- 
tant zoological  problems.  From  his  examination  it  appeared 
that  of  the  shells  found  within  the  borders  of  the  State, 
forty-two  were  of  land  or  fresh  water,  and  two  hundred  and 
three  of  marine  origin.  While  some  of  the  marine  species 
are  found  on  the  transatlantic  shores,  he  thought  that  all 
the  fresh  water  or  land  species  were  imported.  Animals 
found  in  territories  widely  separated  by  salt  water,  appear  to 
have  been  created  distinct,  and  ever  remain  so,  unless  mingled 
by  design  or  accidental  transfer. 

Dr.  Gould  also  points  out  in  this  paper  the  influence  of  shore 
outlines,  and  shows  from  a  comparison  of  species,  that  Cape 
Cod,  which  stretches  out  into  the  sea  in  a  curved  direction 
some  forty  or  fifty  miles,  forms  to  some  species  an  impassable 
barrier.  Of  two  hundred  and  three  species,  eighty  do  not  pass 
to  the  south,  and  thirty  have  not  been  found  to  the  north.  In 
the  same  paper  he  calls  attention  to  the  importance  of  ihe  fact 
that  certain  species  appear  and  disappear  suddenly,  and  of  the 
necessity,  in  order  to  construct  a  correct  catalogue  of  the 
shells  of  any  region,  to  extend  observations  through  a  series 
of  years,  a  consideration  which  many  naturalists,  even  of  the 
present  day,  might  profit  by.  In  the  spring  of  1830,  Osteo- 
desmus  was  strewed  upon  Chelsea  Beach  in  great  number, 
and  of  very  large  size,  but  had  never  been  observed  there 
before,  and  has  scarcely  been  seen  since.  Cuprina  Iceland- 
ica^  Solemya  velum,  Varenius  gemma  and  Margarita  arctica^ 
also  present  instances  of  periodicity  at  long  intervals.     Dur- 
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ing  the  Avinter  of  1838-39,  JSTucula  thracupformis  Avas  fre- 
quently found  in  the  stomachs  of  the  sand-dab,  but  search  for 
them  since  has  been  ahuost  fruitless. 

One  of  the  first  results  of  the  joint  action  of  the  members 
of  this  Society,  and  of  which  it  has  more  reason  to  be  proud 
than  any  other,  Avas  the  part  taken  by  some  of  them  in  the 
series  of  admirable  reports  on  the  natural  history  of  the 
State,  presented  to  the  General  Court  in  compliance  AA'ith  a 
legislative  enactment.  The  report  on  the  Trees  Avas  by  Mr. 
George  B.Emerson,  then  President  of  the  Society,  on  Fishes, 
by  Dr.  D.  11.  Storer,  on  Insects  Injurious  to  Vegetation,  by 
Dr.  T.  W.  Harris,  and  on  the  InA'^ertebrate  Animals,  except- 
ing insects,  by  Dr.  Gould.  They  at  once  gained  for  their 
authors  Avide-spread  reputation. 

The  Molluscs  Avere  Dr.  Gould's  faA'orite  subjects  for  study, 
and  his  attention  Avas  chiefly  giA'en  to  them.  Up  to  this  time, 
few  if  any  attempts  had  been  made  to  giA^e  as  complete  a 
zoological  surA'ey  as  practicable  of  any  particular  region  of 
the  United  States.  As  regards  the  Molluscs,  the  descriptions 
of  Say,  Conrad  and  others,  pioneers  in  conchology,  pertained 
more  to  the  Middle  and  Western  States,  than  to  New  Eng- 
land. Their  Avritings  A\'ere  fragmentary  and  scattered  through 
the  narratives  of  traA^els,  journals  of  science,  and  even  neAvs- 
papers.  It  Avas  no  small  labor,  therefore,  to  become  ac- 
quainted, merely  as  a  preparation  for  his  task,  with  the  writ- 
ings of  his  predecessors.  To  make  his  report  as  complete  as 
possible,  and  to  ascertain  what  changes  ia  the  classification 
of  Molluscs  recent  important  progress  growing  out  of  the 
study  of  them  would  indicate,  he  opened  correspondence  for 
information  and  exchanges  Avith  European  naturalists  inter- 
ested in  the  same  branch  of  study,  who  obligingly  and  cour- 
teously lent  their  aid,  ami  out  of  this  correspondence  grew 
up  long  continued  friendships. 

The  report  fills  a  volume  of  nearly  four  hundred  pages, 
illustrated  by  more  than  two  hundred  figures  skilfully  draAvn 
from  nature  by  himself  "  Every  species  described,"  he  says, 
"  indeed,  almost  every  species  mentioned,  has  passed  under 
my  own  eye.  The  descriptions  of  species  jjreviously  known, 
haA'e  been  written  anew,  partly  that  they  might  be  more  mi- 
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niite  in  particulars,  and  partly  with  the  hope  of  using  lan- 
guage somewhat  less  technical  than  is  ordinarily  employed 
by  scientific  men."  The  number  of  species  described  was 
about  two  hundred  and  seyenty-five  of  Molluscs  and  nearly 
one  hundred  of  Crustaceans  and  Radiates. 

As  a  contribution  to  zoological  science,  this  report  gave 
him  an  honorable  name  among  the  the  naturalists  of  Europe 
and  America,  and  so  he  attained  to  eminence. 

Dr.  Gould  edited  the  admirable  work  entitled  "  The  Ter- 
restrial Air-breathing  Molluscs  of  the  United  States,"  pre- 
pared, but  left  unfinished  at  the  time  of  his  death,  by  his 
intimate  friend,  Dr.  Amos  Binney,  formerly  the  respected 
president  of  this  Society,  and  Avhose  name  we  hold  in  grate- 
ful remembrance,  not  only  for  his  contributions  to  science,  but 
for  the  munificent  bequest  which  fills  so  large  a  space  on  the 
shelves  of  our  library. 

The  plan  of  this  work  was  broad  and  philosophical,  pass- 
ing far  out  of  the  region  of  generic  and  specific  technicali- 
ties into  the  wider  subjects  of  the  principles  of  classification, 
of  the  geographical  disti'ibution  of  genera  and  species,  and 
the  causes  influencing  it,  of  zoological  foci  or  points  of  origin, 
geological  relations,  habits,  faculties  and  anatomical  structure. 
Its  incomplete  state,  the  fact  that  many  of  the  species  col- 
lected by  Dr.  Binney  in  the  southwestern  States  and  Texas, 
had  not  been  described  by  him  up  to  the  time  of  his  death, 
and  the  changes  made  by  more  recent  observations  rendered 
the  editorship  of  this  work  po  sinecure.  No  one  could  be 
found  more  fit  for  the  task,  or  more  worthy  to  bring  before 
the  world  the  labors  of  a  deceased  friend. 

In  1848  he  was  associated  with  Prof.  Agassiz  in  the  prep- 
aration of  the  Principles  of  Zoology. 

His  largest  and  most  important  contribution  to  natural 
history  was  the  description  of  the  shells  of  the  United  States 
Exploring  Expedition.  This  was  prepared  under  circum- 
stances somewhat  embarrassing.  The  collection  was  not 
made  by  himself,  but  by  the  late  Capt.  James  P.  Couthouy, 
well  remembered  as  one  of  the  most  zealous  ind  active 
members  of  this  Society.  Capt.  Couthouy  had  drawn  up 
full  notes  on  the  external  characters  of  the  soft  parts,  habits, 
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geographical  distribution,  and  on  other  important  points. 
Before  the  voyage  was  completed  he  left  the  expedition, 
but  the  notes  and  collections  were  sent  to  Washington. 
The  former  were  unaccountably  lost,  and  no  trace  of  them 
was  found.  The  collections,  when  they  came  into  the  hands 
of  the  Navy  Department,  were  re])acked  by  incomjietent 
hands,  the  arrangement  of  them  disturbed,  labels  in  many 
cases  lost,  and  the  whole  thrown  more  or  less  into  con- 
fusion. Dr.  Gould  was  called  upon  to  save  the  wreck,  but 
in  accepting  the  task  was  obliged  to  submit  to  various 
ra-bitrary  restrictions,  and  to  leave  undone  many  things  he 
deemed  of  much  importance.  Fully  appreciating  the  value 
of  a  knowledge  of  the  internal  structure  of  the  animals,  and 
knowing  too  well  the  folly  of  attempting  to  find  all  the  char- 
acters for  a  zoological  description  in  the  shell  alone,  he  ex- 
presses his  regret  at  the  outset  that  full  dissections  and 
delineations  of  the  internal  features  had  not  been  directed 
or  allowed.  This  was  all  the  more  to  be  regretted,  since 
there  was  a  great  abundance  of  material  for  the  required  in- 
vestiga-tions. 

Agreeably  to  his  instructions,  the  work  is  almost  wholly 
confined  to  generic  and  specific  descriptions.  In  the  intro- 
duccion,  however,  he  ])resents  several  generalizations  of  im- 
portance. By  a  careful  comparison,  he  shows  that  Mollusca 
are  confined  generally  to  definite  districts  or  areas.  Descrip- 
tive writers  have  frequently  given  support  to  opposite  views 
and  have  fallen  into  error  from  not  having  taken  proper  care 
to  ascertain  the  locality  from  which  certain  species  came,  a  de- 
termination which  is  now  considered  of  such  prime  impor- 
tance. Shells  purchased  in  the  Hawaiian  Islands  are  de- 
scribed as  denizens  of  these  islands,  notwithstanding  they 
may  have  been  carried  there  from  far  off  places.  New  Eno-- 
land  shells  which  have  been  sent  to  the  western  coast  of 
America,  have  been  known  to  come  back  in  the  way  of  ex- 
changes, as  natives  of  the  Pacific  shores.  Errors  have  also 
been  committed  by  attempting  to  decide  the  identity  of  spe- 
cies from  distant  places,  by  the  shell  alone,  when  observa- 
tion has  joroved  this  in  many  cases  impossible.  When  such, 
and  other  sources  of  error,  are  eliminated,  the  number  of 
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npj)arently  iilentieal  species  from  widely  tlifTerent  sources 
rapidly  diminishes.  In  fact  the  doctrine  of  the  local  limita- 
li(m  of  animals  meets  with  so  few  exceptions,  that  we  admit 
it  as  an  axiom  in  zoology,  lie  says,  that  species  resembling 
one  another  from  Avidely  diverse  localities,  especially  if  a 
continent  intervenes,  and  if  no  plausible  means  of  communi- 
cation can  be  assigned,  are  different  until  their  identity  can 
be  proved.  It  is  true  that  some  species  are  more  or  less  cos- 
mopolite, as  the  Cyi)reas,  and  as  at  ])resent  understood,  do 
not  appear  to  be  limited  by  seas,  while  others  become  cos- 
mopolite by  transportation,  as  certain  Helices,  which  attach, 
themselves  to  the  water-casks  of  ships,  and  thus  are  carried 
aroun<l  the  world. 

Another  general  consideration,  and  closely  related  to  geo- 
graphical distribution,  grows  out  of  the  fact  that  the  shells 
from  definite  regions  have  peculiarities  of  external  form  and 
color,  of  what  may  bo  called  style,  just  as  have  the  human 
races  from  dllicrent  parts  of  the  world.  Thus,  he  says,  Ave 
distinguish  the  loose,  colorless  structure  of  the  northern  spe- 
cies, the  stony,  corroded  and  livid  New  Zealanders,  and  the 
jjolished  and  absolutely  perfect  specimens  from  the  coral  seas. 

Another  generalization  illustrated  by  the  ample  stores  of 
the  Expedition,  is  the  occurrence  of  analogous  species  in  co- 
ordinate regions,  though  the  s})ecies  themselves  are  absolutely 
distinct;  in  conlirmation  of  wdiich  he  gives  a  list  of  some 
thirty-two  species  foimd  on  the  eastern  and  western  coasts 
of  the  United  States. 

Lastly,  it  is  shown  by  a  careful  comparison  cf  the  land 
shells  of  the  Pacific  islands,  how  one  is  helped  in  drawing 
inferences  as  to  the  lands  Avhich  once  occupied  the  area  of 
the  Pacific,  and  how,  in  consequence  of  their  submergence, 
their  mountain  peaks,  which  now  alone  project  above  the 
surface  of  the  water,  constitute  these  islands.  The  Samoa 
and  Friendly  Islands  give  evidence  of  such  relation  in  hav- 
ing identical  species. 

The  Otia  Conchologica  was  the  last  of  his  printed  vol- 
umes, but  this  was  merely  a  reprint  in  a  condensed  form  of 
the  descriptions  of  species  of  shells  previously  published  sep- 
arately in  different  works.     Besides  the  Avorks  already  men- 
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tioned,  there  is  a  long  catalogue  of  communications  made  to 
the  Boston  Societ}'  of  Natural  History,  and  which  is  ap- 
pended to  this  notice,  which  may  be  referred  to  as  showing 
that  he  did  not  allow  himself  to  become  a  mere  specialist, 
but  kept  his  mind  awake  to  the  relation  of  individual  forms 
to  higher  and  more  general  truths. 

We  must  not  forget  that  Dr.  Gould  was  a  member  of  the 
medical  profession,  and  that  his  time  was  of  necessity  chiefly 
devoted  to  this,  while  the  scientific  labors  we  have  been 
considering  were  the  yield  of  spare  moments  made  useful. 
He  was  an  active  member  of  the  medical  societies  of  this 
city  and  of  the  State,  and  held  oflices  of  trust  in  them. 
The  Massachusetts  Medical  Society  conferred  on  liim  the 
honors  ■which  it  has  to  bestow  upon  its  fellows.  In  1855  he 
delivered  the  annual  address,  which  Avas  marked  for  the 
soundness  of  its  views  and  the  characteristic  clearness  and 
elegance  with  which  they  were  presented.  He  took  for  his 
text  the  advice  of  Harvey  to  the  Royal  College  of  Pliysicians 
of  London,  when  he  founded  the  annual  oration  whicn  bears 
his  name,  and  in  which,  among  other  things,  he  enjoins  upon 
the  orator  "  an  exhortation  to  the  members  to  study  and 
search  out  the  secrets  of  nature  by  the  way  of  experiment." 
Dr.  Gould  was  elected  ])resident  of  the  Society,  and  his 
term  of  office  ended  within  a  few  months  of  his  death.  He 
was  for  several  years  one  of  the  physicians  of  the  Massachu- 
setts General  Hospital,  was  an  efficient  member  of  the  Bos- 
ton Society  for  Medical  Improvement,  Avhere  he  often  com- 
municated valuable  observations,  and  took  an  active  part  in 
its  discussions.  He  labored  much  and  long  in  preparing 
the  vital  statistics  of  the  State  from  the  official  returns. 

At  one  of  the  meetings  of  the  National  Academy  of  Sci- 
ences, of  which  he  was  a  member,  he  presented  an  iinj^or- 
tant  paper  on  the  distribution  of  certain  diseases,  especially 
consumption,  in  reference,  to  the  hygienic  choice  of  a  loca- 
tion for  the  cure  of  invalid  soldiers.  The  census  of  1860  gave 
the  means  of  arriving  at  a  definite  result,  and  of  showing  that 
the  mortality  fi'om  the  disease  mentioned  was  greatest  in  the 
north,  and  diminished  southwards  almost  as  regularly  as  the 
States  could  be  called.     It  causes  about  tweuty-nine  per  cent. 
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of  all  the  deaths  in  Maine,  and  only  three  per  cent,  of  those 
in  Ai-kansas.  Inllnnaries  established  with  the  idea  of  send- 
ing patients  to  those  regions  Avhore  the  disease  to  be  treated 
is  presented  in  its  mildest  aspect,  must  be  far  more  successful 
than  the  ordinary  method  of  mingling  together  invalids  suf- 
fering from  all  sorts  of  infirmities. 

As  a  citizen,  Dr.  Gould  made  a  principle  of  going  out  of 
the  ordinary  routine  of  life  to  lend  a  helping  hand  wherever 
it  was  desired  and  he  could.  He  served  the  public  in  many 
capacities ;  in  the  religious  society  of  Avhich  he  was  from  early 
life  a  member,  and  in  the  public  schools  where  he  took  an 
active  interest  in  all  attempts  to  improve  the  ways  and  means 
of  instruction.  He  from  time  to  time  gave  public  lectures, 
and  although  in  this  capacity  he  could  not  be  said  to  be  bril- 
liant or  highly  accomplished,  yet  his  unostentatious  manner 
and  simplicity,  his  knowledge  of  his  subject  and  hearty 
interest  in  it,  always  gained  him  attentive  listeners,  who  went 
away  instructed. 

What  can  be  said  by  way  of  acknowledgment  of  the  un- 
requited work  he  did  for  us  ?  of  his  services  in  the  formation 
of  the  cabinet,  and  in  promoting  the  interests  of  the  Society 
in  a  hundred  ways,  above  all  in  the  drudgery  which  only 
ended  with  his  life,  his  aid  in  preparing  for  the  press  and  in 
superintending  the  publication  of  the  various  volumes  j^rinted 
by  the  Society,  from  the  first  to  the  last? 

What  has  now  been  said  relates  only  to  some  of  the  more 
tangible  features  of  his  principal  works,  leaving  out  of  sight 
the  industry,  the  critical  acumen,  the  tact  and  perceptive 
power  required  to  prepare  them.  This  we  can  never  appre- 
ciate, nor  the  difficulties  under  which  his  work  was  done. 
One  could  only  do  this  by  watching  his  patient  studies  in 
the  intervals  of  professional  calls,  or  as  he  labored  at  early 
dawn  or  late  at  night  in  the  hours  stolen  from  sleep.  Though 
often  an  invalid,  the  sickness  must  have  been  irksome  indeed, 
which  could  restrain  him  from  his  accustomed  work. 

In  his  temperament  he  Avas  genial,  and  drew  friends  around 
him,  retaining  the  old  and  attracting  new.  He  came  to  the 
social  gathering  with  joyous  face  and  kindly  feelings.  His 
love  for  natural   scenery  was  genuine  and  hearty,  and  what- 
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ever  personal  enjoyment  caraefrom  this  source,  it  Avas  always 
enhanced  if  others  partook  of  it  with  him.  There  are  too 
many  natm-aUsts  "who  stand  in  the  presence  of  nature  all 
their  days,  but  see  her  not.  To  them  the  world  offers 
nothing  but  the  forms  they  would  technically  describe  and 
arrange  in  their  cabinets.  Take  away  this  object  and  all  be- 
comes a  waste,  for  they  are  neither  warmed  nor  enlivened 
by  the  world  around  them.  Not  so  with  our  associatej; 
no  one  toiled  more  industriously  than  he  over  individual 
forms  and  s[)ecific  descriptions  ;  but  all  this  aside,  every  aspect 
of  nature  touched  him  to  the  innermost.  Those  who  have 
been  intimate  with  him  know  how  his  face  would  light  up 
while  in  the  presence  of  the  least  as  well  as  of  the  greatest 
natural  objects!  the  flower  of  a  day,  or  the  sturdy  tree  that 
had  known  its  centuries  of  life,  the  quiet  or  the  grander  scenes 
of  the  world.  His  emotions  were  not  those  of  an  enthusiast, 
but  rather  came  of  a  clear  perception  and  calm  contempla- 
tion of  the  things  around  him,  and  of  his  own  responsive  na- 
ture. 

His  life,  all  too  poorly  and  inadequately  represented  in  this 
sketch,  was  throughout  a  consistent  one,  and  to  the  end  each 
day  was  full  to  the  round.  He  was  still  endeaA-oring  to  im- 
prove Avhat  had  been  done  befoi'e,  and  looking  forward  to 
the  accomplishment  of  new  and  better  ends,  when  suddenly  it 
was  closed.  He  had  been  less  well  than  usual ;  on  the  after- 
noon of  September  14th,  186G,  he  manifested  the  usual  symp- 
toms of  an  attack  of  Asiatic  cholera,  soon  after  fell  into  a 
state  of  collapse,  and  on  the  following  morning  just  before 
the  dawn,  he  died. 

For  the  following  chronological  catalogue  of  Dr.  Gould's 
communications,  I  am  indebted  to  Mr.  Samuel  H.  Scudder, 
Secretary  of  the  Society. 

Lamarck's  Genera  of  Shells  with  a  Catalogue  of  Species.  Ti-;ins- 
lated  from  the  French.     16ino.     Boston,  1833. 

On  the  Cicindelse  of  Massachusetts.  Bost.  Journ.  of  Nat.  Hist.,  i. 
Art.  iv,  pp.  41-55,  Plate  3. 

Report  on  the  Geology,  Mineralogy,  Botany  and  Zooloiiy  of  Mas- 
sachusetts, made  and  published  by  order  of  the  government  of  that 
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State.  2d  Edition,  by  Edward  Ilitchcoc-k.  8vo.  Ainlior>t.  1S35. 
Part  IV.  A  Cat;Uogiie  of  the  Animals  and  Plants  in  Massachu- 
setts, vi.,  Crustacea,  by  A.  A.  G.  pp.  ;J4«-.0O.  Part  i\-.  sepa- 
rately published.     Crustacea,  pp.  28-30. 

First  Report  on  the  Geolo<ry  of  the  State  of  ]\Iaine,  1)y  C.  T.  Jack- 
son. 8vo.  Au;j;usta,  1837.  List  of  shells  found  in  Maine,  by  A.  A.  G. 
p.  1 1  0. 

Rejwrts  of  the  Commissioners  on  the  Zoological  Survey  of  the  -State. 
Massachusetts  House  Documents,  1838,  No.  72.  Dr.  Gould's  Report 
(on  molluscous  and  the  other  lower  animals.)  pp.  10.5-7. 

Scientific  Proceedings  of  the  Boston  Society  of  Natural  History  in 
the  months  of  June,  July  and  August,  1838;  drawn  up  from  the 
Records  of  the  Society,  by  A.  A.  G.,  Recording  Secretary.  Amer. 
Journ.  of  Science  and  Arts.  xxxvi;  pp.  379-03,  xxxvii ;  pp. 
391-7. 

Report  on  a  paper  by  J.  P.  Couthouy  on  Thracia  Conradi,  with 
Rev.  F.  W.  P.  Greenwood.  Amer.  Journ.  of  Science  and  Arts. 
xxxvi;  pp.  379-80. 

On  the  marine  product  commonly  called  Neptune's  Goblet.  Amer. 
Journ.  of  Science  and  Arts,     xxxvi ;  p.  38G. 

Remarks  on  Rostellaria  occidentalis.  Amer.  Journ.  of  Science  and 
Arts.     XXXVII ;  p.  396. 

On  Dephinula  minor.  Amer.  Journ.  of  Science  and  Arts,  xxxviii ; 
p.  193. 

Descriptions  of  Shells.  Amer.  Journ.  of  Science  and  Arts. 
xxxviii;  pp.  19G-7.     OUa  Conchologica,  pp.  179-81. 

Report  on  shells  from  California.  Amer.  Journ.  of  Science  and 
Arts.     XXXVIII ;  p.  39G. 

On  Scutella  biiissa.  Amer.  Journ.  of  Science  and  Arts,  xxxix  ; 
p.  183. 

Monograph  of  the  Species  of  Pupa  found  in  the  United  States ; 
with  fioures.  Bost.  Journ.  of  Nat.  Hist.,  in.  Art.  xiii,  pp.  395-404, 
Plate  III ;  iv,  Art.  xxviii,  pp.  350-GO,  Plate  xvi.  Otia  Concholo- 
logica,  pp.  182-3. 

Results  of  an  Examination  of  the  Shells  of  Massachusetts  and  their 
geo.T-raphical  distribution.  Bost.  Journ.  of  Nat.  Hist.,  in,  Art.  xviii, 
pp.  483-94. 

Report  on  the  Invertebrata  of  Massachusetts,  compi-ising  the  Mol- 
lusca,  Crustacea,  Annelida  and  Radiata.  Published  agreeably  io  an 
order  of  the  Legislature,  by  the  Commissioners  on  the  Zoological  and 
Botanical  Survey  of  the  State.  8vo.  Cambridge,  1841.  Otia  Con- 
chologica, pp.  181-2,  237.  Annales  des  Sciences  Naturelles,  2»  Ser. 
T.  XVI,  p.  379.  Amer.  Journ.  of  Science  and  Arts.  XLi;  p.  378. 
Revue  Zoologique,  1841.    p.  282. 
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Results  of  investigation?  conccrn'ng  the  Testacea  of  Massachusetts. 
Proc.  Bost.  Soc.  of  Nat.  Hist.,  i    ;  pp.  G,  7. 

Notice  of  the  origin,  progress  and  present  condition  of  the  Boston 
Society  of  Natural  History.  Amer.  Quart.  Register,  xiv  ;  pp.  2;3G-41. 
Also  published  separately,  pp.  1-8. 

Characters  of  shells  to  be  fully  described  in  the  next  number  of  the 
Journal.  Boston.  Journ.  of  Nat.  Ilist.,  iv.  third  page  of  the  cover  of 
No.  1.  Proc.  Bost.  Soc.  of  Nat.  ILst..  i  ;  jip.  137-8.  Otia  Conchol- 
ogica,  p.  1S3. 

Review  of  Ellis's  work  on  Corallines.  Proc.  Bost.  Soc.  of  Nat. 
Hist.,  I ;  p.  16. 

Notice  of  Paludiua  ponderosa.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  i ; 
p.  32. 

Examination  of  a  paper  by  Henry  C.  Lea,  purporting  to  describe 
eight  new  species  of  shells.     Proc.  Bost.  Soc.  of  Nat.  Hist.,  i;  p.  61. 

Remarks  on  the  variations  of  a  species  of  Neritina.  Proc.  Bost. 
Soc.  of  Nat.  Hist.,  i:  p.  71. 

On  the  powers  of  locomotion  in  INIytilus  edulis.  Proc.  Bost.  Soc. 
of  Nat.  Hist.,  I ;  p.  72. 

Notice  of  Sowerby's  Thesaurus  Conchyliorum,  No.  1.  Proc.  Bost. 
Soc.  of  Nat.  Hist.,  i ;  p.  86. 

Review  of  a  pam};h'.et  by  Prof  C.  B.  Adams,  on  the  Mollusca  of 
Vermont.    Proc.  Boft.  Soc.  of  Nat.  Hist.,  i ;  p.  89. 

Description  of  Pasithoe  umbonata.  Proc.  Bost.  Soc.  of  Nat.  Hist., 
i;  pp.  92-3. 

Notice  of  some  works  recently  published  on  the  nomenclature  of 
Zoology.     Amer.  Journ.  of  Science  and  Arts.     XLV;  Art.  i.  pp.  1-12. 

Remarks  on  Dr.  Binney's  critical  notice  of  the  species  of  the  genus 
Pupa  found  in  the  United  States.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  i ;  ]>• 
106. 

Notice  of  Mighel's  Catalogue  of  the  marine,  fluviatile  and  terrestrial 
shells  of  the  State  of  Maine  and  adjacent  Ocean.  Proc.  Bost.  Soc.  of 
Nat.  Hist.,  I ;   pp.  1 1 7-8. 

Notice  of  Haldeman's  JMonograph  of  the  freshwater  univalve  jMol- 
lusca  of  the  United  States.  Genus  Physa.  Proc.  Bost.  Soc.  Nat. 
Hist.,  i;  pp.  132-3. 

Review  of  characters  of  shells  described  on  the  cover  of  the  Boston 
Journal  of  Natural  History,  Yol.  iv..  No.  1.  Proc.  Bost.  Soc.  Nat. 
Hist.,  i;  pp.  137-8.     Otia  Conchologica,  p.  183. 

Descriptions  of  two  foreign  species  of  Pupa.  Proc.  Bost.  Soc.  of 
Nat.  Hist.,  i;  pp.  138-9.     Otia  Conchologica,  p.  189. 

Characterization  of  Shells  appearing  to  be  hitherto  undescribed,  re- 
ceived from  the  Rev.  Francis  Mason,  missionary  at  Tavoy,  British 
Burmah.     Proc.  Bost.  Soc.   of  Nat.  Hist,  i ;  pp.   139-41,    144.     Otia 
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Concliolo<^ica,  pp.  IS9-'J2.  Miison's  Burmah,  ])p.  371,  ;372,  371.  Juurn. 
Asiatic  Soc.  of  Benj^al,  [n.  s.,]  No.  18G,  pp.  G2-.J. 

Roport  on  Pajjcrs  of  the  Rev.  R.  T.  Lowe,  relating  to  the  plants  and 
lan(l-!shells   of  IMiuleira.     Proc.  Bost.  Soc.  Nat.  Hist.,  i;  pp.  148-0. 

Remarks  on  sonic  Shells  received  from  Dr.  Savage  from  Cai)e  Paluia.s. 
Proc.  Bost.  Soc.  Nat.  Ilist.,  i;  p.  1.53. 

Descriptions  of  Shells  received  from  Drs.  Savage  and  Perkins,  iVom 
Africa.  Proc.  Bost.  Soc.  Nat.  of  Hist,  i;  pp.  157-9.  Otia  Concliolog- 
ica,  pp.  l!J2-3. 

Descriptions  of  two  sj)ecies  of  Anodon  irom  the  liiver  Salwcn  in 
British  Burmah,  sent  by  Rev.  F.  Mason.  Proc.  Bost.  Soc.  of  Nat. 
Hist.,  i;  pp.  160-1.  Otia  Conchologica,  pp.  193-4.  Mason's  Bm-mali, 
p.  375. 

Descriptions  of  Land  Shells  from  the  Province  of  Tavoy  in  British 
Burmah.  Bost.  Journ.  of  Nat.  Hist.,  iv ;  Art.  xxxviii,  pp.  452-9,  Plate 
xxiv.  Otia  Conchologica,  pp.  183-4,  189-92.  Mason's  Burmah,  pp. 
371-2,  374.     Journ.  Asiatic  Soc.  of  Bengal,  [n.  s.,]  No.  18G.  pp.  G2-5. 

Descriptions  and  notices  of  some  of  the  Land  Shells  of  Cuba.  Bost. 
Journ.  of  Nat.  Hist.,  iv ;  Art.  xli,  pp.  485-98.     Plate  xxiv. 

On  Helix  lucida.     Proc.  Bost.  Soc.  of  Nat.  Hist.,  i;  p.  174. 

Descriptions  of  two  species  of  Helix  from  the  Sandwich  Islands. 
Proc.  Bost.  Soc.  of  Nat.  Hist.,  i;  p.  174.     Otia  Conchologica,  p.  194. 

Notice  of  a  paper  by  Air.  I.  Lea,  describing  shells  supposed  to  be 
new.     Proc.  Bost.  Soc.  of  Nat.  Hist.,  i;  pp.  183-4. 

Remarks  on  Mighel's  descriptions  of  shells.  Proc.  Bost.  Soc.  of 
Nat.  Hist.,  i;  p.  189. 

Descriptions  of  species  of  Land  Shells  from  the  Sandwich  Islands. 
Proc.  Bost.  Soc.  of  Nat.  Hist,  ii;  pp.  2G-8.  Otia  Conchologica,  pp. 
194-G. 

Descriptions  of  Shells  collected  by  Dr.  Charles  J.  Bates,  on  the  Coast 
of  Liberia.  Proc.  Bost.  Soc.  of  Nat.  Hist,  ii;  pp.  37-8.  Otia  Con- 
chologica, jjp.  19G-7. 

Descriptions  of  recent  Shells  collected  by  "Mr.  John  Bartlett  in  the 
Everglades  of  Florida.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  ii ;  p.  53.  Otia 
Conchologica,  p.  197. 

Descrijitions  of  Shells  from  the  Coast  of  Africa.  Bost.  Journ.  of  Nat. 
Hist,  v;  Art  xix,  pp.  290-3,  Plate  xxiv.  Otia  Conchologica,  pp.  19G-7. 

On  Pholas  costata  and  P.  truncata.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  ii ; 
pp.  81-2. 

Remarks  on  certain  characters  in  the  shell  distinctive  of  Lottia  and 
Patella.     Proc.  Bost.  Soc.  of  Nat.  Hist.,  ii ;  pp.  83-4. 

Description  of  Shells  from  Tavoy.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  ii ; 
pp.  98-100.  Otia  Conchologica,  pp.  198-9.  Mason's  Burmah,  pp. 
367,  3?0,  373. 
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Description  of  a  species  of  Bulimus  from  Brazil.  Proc.  Bost.  Soc. 
of  Nat.  Hist.,  u;  p.  101.     Otia  Conchologica,  pp.  199-200. 

On  the  occurrence  of  Esox  lucius  in  Connecticut  River.  Proc.  Bost. 
Nat.  Hist.,  II ;  p.  107. 

Expedition  Shells ;  described  for  the  work  of  the  United  States  Ex- 
ploring Expedition,  commanded  by  Capt.  Wilkes,  U.  S.  N.,  dui'ing  the 
yeai-s  1838-42.  8vo.  Boston,  1846.  Proc.  Bost.  Soc.  of  Nat. 
Hist.,  II ;  141-5,  148-52,  153-6,  159-62,  1G5-7,  170-3,  175-6,  177-9, 
lSO-1,  182-4,  185-7, 190-2, 196-8,  200-3,  204-6,  208-9,  210-12,  214- 
15,  218-21,  222-25,  237-9,  251-2.  iii;  73-5,83-5,89-92,  106-8,118- 
21, 140-4,  151-6,  169-72,  214-18,  252-6,  275-8,  292-6,  309-12,  343- 
8.     Otia  Conchologica,  pp.  1-100. 

Note  to  description  of  two  new  species  of  Shells  by  William  Case. 
Amer.  Journ.  of  Science  and  Arts.  [2]  iii ;  pp.  101,  276. 

Description  of  new  Shells  received  from  Rev.  Mr.  Mason  of  Burmah. 
Proc.  Bost.  Soc.  Nat.  Hist.,  ii ;  pp.  218-21.  Otia  Conchologica,  pp. 
200-201.     Mason's  Burmah,  pp.  371,  374-5. 

Remarks  on  Planorbis  multivolvis.  Proc.  Bost.  Soc.  of  Nat.  Hist., 
II ;  p.  259. 

Description  of  shells  collected  by  Dr.  C.  T.  Jackson  on  the  shores  of 
Lake  Superior.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  ii ;  pp.  262-4  (wood 
cuts).    Otia  Conchologica,  pp.  201-2. 

On  the  experiments  of  Pi-of.  Matteuci  with  reference  to  the  phos- 
phorescence of  animals.     Proc.  Bost.  Soc  Nat.  Hist.,  iii ;  p.  7. 

On  the  occurrence  of  Bulla  solitaria  on  Plymouth  Beach.  Proc 
Bost.  Soc.  of  Nat.  Hist.,  iii ;  p.  9. 

Principles  of  Zoology,  touching  the  structui-e,  development,  distribu- 
tion and  natural  arrangement  of  the  races  of  animals,  livin^f  and  ex- 
tinct; with  numerous  illustrations.  For  the  use  of  schools  and  collef^-es. 
Part  I.  Comparative  Physiology,  by  L.  Agassiz  and  A.  A.  G.  8vo. 
Boston,  1848.  English  Edition,  revised  by  Th.  Wright.  8vo.  London, 
1851.     German  Edition,   8vo.     Stuttgart,  1851.     2d  edition,  1855. 

Description  of  Shells  collected  by  Mr.  J.  Bartlett  in  the  southwestern 
States.  Proc  Bost.  Soc.  of  Nat.  Hist.,  iii;  pp.  37-41.  Otia  Concholoo- 
ica,  pp.  202-5. 

Description  of  Shells  found  in  Connecticut,  collected  and  named  by 
the  late  Rev.  J.  H.  Linsley.  Amer.  Journ.  Science  and  Arts.  [2] 
VI ;  Art.  xxi,  pp.  233-6.     (wood-cuts). 

Descriptions  of  Shells.  Proc.  Bost.  Soc.  of  Nat.  Hist.,iii;  pp.  64-5. 
Otia  Conchologica,  pp.  205-6. 

The  Naturalist's  Lil)rary,  containing  scientific  and  popular  descrip- 
tions of  Man,  Quadrupeds,  Birds,  Fishes,  Reptiles  and  Insects  ;  com- 
piled from  the  worlds  of  Cuvier,  Griffith,  Richardson,  GeofFroy,  Lace- 
pede,  Buftbn,  Goldsmith,  Shaw,  Montague,  Wilson,  Lewis  and  Clarke, 
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Audubon  and  other  writers  on  Natural  Ilistoiy  ;  arranged  aceorcling 
to  tlie  classilifation  of  Stark,  edited  hy  A.  A.  ('•.  AVitli  four  hundred 
engravings.     8vo.     Boston,  1840. 

On  the  nature  of  the  Ohio  chiy  formation  containing  ]\Ia-todon 
bones.     Proc.  Bost.  Soc.  of  Nat.  Hist.,  iii ;  pp.  117-18. 

An  aecount  of  some  tame  fishes  and  turtles  at  llingham,  ^lass. 
Proc.  Bost.  Soc.  of  Nat.  Hist.,  ni ;  p.  175. 

Beinarks  on  specimens  of  Lynuiuia  from  Lake  Superior.  Proc. 
Bost.  Soc.  of  Nat.  Hist.,  in  ;  p.  181. 

On  tlie  occurrence  of  Helix  hortcnsis  of  Europe,  on  an  island  near 
Cape  Ann.     Proc.  Bost  Soc.  of  Nat.  Hist.,  in ;  p.  181. 

Descriptions  of  new  species  of  Shells  from  Africa,  presented  by  Dr. 
Perkins.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  iii ;  pp.  193-7.  Otia  Conchol- 
ogjca,  pp.  20C-10. 

Lake  Superior,  its  Physical  Character,  Vegetation  and  Animals ; 
coin])arcd  with  those  of  other  and  similar  regions,  by  Louis  Agassiz. 
8vo.  Biston,  1850.  Art.  v.  Catalogue  of  Shells  with  descriptions  of  new 
species,  by  A.  A.  G.  pj).  24.']-5. 

On  tiie  occurrence  of  Lxodes  in  a  human  subject.  Proc.  Bost.  Soc. 
of  Nat.  Hist.,  in;  pp.  335,  351. 

Descriptions  of  sixteen  species  of  Melania,  regarded  as  new  by  Mr. 
J.  G.  Antliony.     Proc.  Bost.  Soc.  of  Nat.  Hist.,  in ;  pp.  359-G3. 

The  Terrestrial  Air-breathing  Mollusks  of  the  United  States  and 
the  adjacent  territories  of  North  America ;  described  and  illustrated 
by  Amos  BInney.  Edited  by  A.  A.  G.  2'  vols.  Text,  and  1  vol. 
Plates.     8vo.     Boston,  1S51-7. 

On  the  relation  of  Shells  from  the  East  and  West  Coast  of  America. 
Proc.  Bost.  Soc.  of  Nat.  Hist.,  iv;  pp.  27-8. 

On  the  Formation  of  rounded  masses  of  Fish-scales  in  the  Shale  at 
Hillsborough,  N.  B.     Proc.  Bost.  Soc.  of  Nat.  Hist.,  iv;  p.  66. 

Descriptions  of  Californian  Shells,  collected  by  Maj.  William  Rich 
and  Lieut.  Thomas  P.  Green.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  iv ;  pp. 
87-93.     Otia  Conchologica,  pp.  210-15. 

On  the  Natural  Productions  of  the  Surface  as  illustrating  the  char- 
.  acter  of   particular  geological  formations.     Proc.  Bost.    Soc.  of  Nat. 
Hist.,  iv;  pp.  100-1. 

On  the  track  of  Idotaja.     Proc.  Bost.  Soc.  Nat.  Hist.,  iv;  p.  132. 
Descriptions  of  Shells  from  the  Gulf  of  California  and  the  Pacific 
Coasts  of  Mexico  and  California.  Bost.  Journ.  Nat.  Hist.,  vi ;  Art.  xxiv. 
pp.  374-408.     Plates  xiv-xvi.     Otia  Conchologica,  pp.  196-7. 

United  States  Exploring  Expedition  during  the  years  1838-42  un- 
der the  command  of  Charles  Wilkes,  U.  S.  N.  Vol.  xir.  MoUusca 
and. Shells.  Text.  1  vol.  4to.  Boston,  1852.  Atlas.  1  vol.  folio.  Phil- 
adelphia, 1856,  (1861  according  to  Binney).  Otia  Conchologica,  pp. 
223-3G. 


ISb;.]  203  [Annual  lleport. 

On  the  atteiiijits  to  bring  living  fresli  water  shells  from  Cuba  and 
England  to  this  country.  Pi-oc.  Bost.  Soc.  of  Nat.  Hist.iv;  pp.  287-8. 
lli'iuarks  on  Molla:<ca  and  Shells.  1.  On  the  Zoological  Regions.  2. 
Specific  identity  of  Shells.  3.  Local  aspect  of  species  and  character- 
istic forms  of  regions.  4.  Analogous  species  in  co-ordinate  regions. 
Edinburgh  New  Philosophical  Journal,  lvi  ;  pp.  74-80. 

Remarks  on  Dr.  Burnett's  paper  on  the  Development  of  Molliisks  in 
Holothuridaj.     Proc.  Bost  Soc.  of  Nat.  Hist.,  iv ;  p.  373. 

On  the  Motion  of  the  Earth-worm.  Proc.  Bost.  Soc.  of  Nat.  Hist., 
IV ;  p.  375. 

Remarks  on  some  specimens  of  Argonauts  in  the  collection  of  the 
late  Col.  Perkins.     Proc.  Bost.  Soc.  of  Nat.  IPst.,  v;  pj).  35-G. 

A  Paper  on  the  Orange  Insect,  drawn  up  fi-om  notes  made  l)y  the 
late  Dr.  W.  I.  Burnett.     Proc.  Soc.  of  Nat.  Hist.,  v;  pp.  108-10. 

Results  of  an  examination  of  some  deep  dredgings  olf  the  coast  of 
Georgia  and  Florida,  by  the  OfBcere  of  the  Coast  Survey.  Proc.  Bost. 
Soc.  of  Nat.  Hist.,  v;   120-7.     Otia  Conchologica,  p.  215. 

New  Species  of  Land  and  Fresh-water  Shells  trom  Western  North 
America.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  v;  pp.  127-30,  228-9.  Otia 
Conchologica,  pp.  215-19. 

Report  of  a  Reconnoissance  and  Survey  in  California  in  connection 
with  explorations  for  a  practicable  railway  route  from  the  Mississippi 
River  to  the  Pacific  Ocean  in  1853,  by  Lieut.  R.  S.  Williamson.  Pre- 
liminary Geological  Report  by  W.  P.  Blake.  Appendix,  Art.  ii.  Cat- 
alogue of  Shells  collected  in  California  by  W.  P.  Blake,  with  de- 
scriptions of  the  new  species  by  A.  A.  G.  pp.  22-8.  8vo.  Washlno-- 
ton,  1855. 

United  States  Naval  Astronomical  Expedition  to  the  Southern  Hem- 
isphere during  the  years  1849-52,  Lieut.  J.  M.  Gilliss,  Superintendent. 
List  of  Shells  brougUt  home  by  the  U.  S.  N.  Astronomical  Expedition, 
by  A.  A.  G.     Vol.  ii.    4to.     Washington,  1855.  p.  263. 

On  the  Impurities  of  Cochituate  Water.  Proc.  Bost.  Soc.  of  Nat. 
Hist,  V  ;  164,  176.  Proc.  Amer.  Acad,  of  Arts  and  Sciences,  iir ;  p. 
252. 

Resolutions  upon  the  decease  of  Dr.  T.  W.  Harris.  Proc.  Amer. 
Acad,  of  Arts  and  Science*,     iii ;  pp.  224. 

Descriptions  of  Shells.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  vi ;  jip.  11- 
16.     Otia  Conchologica,  pp.  219-222. 

Remarks  on  Luinbricus  in  the  Human  Stomach.  Proc.  Bost.  Soc. 
of  Nat.  Hist.,  VI ;  pp.  18-19. 

Remarks  on  the  Statements  of  Dr.  Sequard  upon  the  suiirarenal 
capsules.     Proc.  Bast  Soc.  of  Nat.  Hist.,  vi ;  pp.  68-9. 

On  the  true  Nautilus  umbilicatus  of  Lister.     Proc.  Zool.  Soc  of 
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London,  xxv;  pp.  20-21.     Annals  and  Magazine  of  Natural  History, 
[2]  XX  ;  pp.  57-9. 

Remarks  on  a  Species  of  Helix  described  by  Mr.  E.  S.  Mcjrse. 
Proc.  Bost.  Soc.  Nat.  Hist.,  vi ;  p.  72. 

Remarks  on  Geographical  Distribution  of  Shells.  Proc.  Bost.  Soc. 
of  Nat.  Hist.,  VI ;  pp.  123-4. 

Notice  of  the  dece;ise  of  Prof.  J.  W.  Bailey.  Proc.  Bost.  Soc.  of 
Nat.  Hist.,  VI ;  pp.  173-5. 

Resolutions  presented  on  the  occasion  of  the  receipt  of  the  bequest 
of  Prof.  Bailey.     Proc.  Bost.  Soc.  of  Nat.  Hist.,  vi ;  pp.  180-1. 

Report  of  a  Committee  on  the  bequest  of  Prof.  Bailey.  Proc. 
Bost.  Soc.  Nat.  Hist.,  vi;  pp.  194-200. 

Reports  of  explorations  and  surveys  to  ascertain  the  most  practica- 
ble and  economical  route  for  a  railroad  from  the  Mississippi  Ptivcr  to 
the  Pacific  Ocean,  made  under  the  direction  of  the  Secretary  of  War 
in  1853-4.  Vol.  v.  Report  of  Explorations  in  California  for  Rail- 
road routes  to  connect  with  the  routes  near  the  35th  and  32d 
parallels  of  north  latitude  by  Lieut.  R.  S.  Williamson,  1853.  Part 
II.  Geological  Report  l)y  W.  P.  Blake,  1857.  Appendix,  Article  iii. 
Catalogue  of  the  recent  shells,  with  descriptions  of  the  new  species 
by  A.  A.  G.     pp.  330-6.     Plate  xi.     4to.     Washington,  1856. 

On  the  power  of  Arachnida  to  produce  fertile  eggs,  though  com- 
pletely isolated  from  the  male.  Proc.  Bost.  Soc.  of  Nat.  Hist.,  vi ;  p. 
285. 

An  Address,  In  commemoration  of  Professor  J.  W.  Bailey,  Presi- 
ident  of  the  Association,  delivered  before  the  Association,  August  19, 
1857.  Proc.  Amer.  Assoc.  Adv.  Sc,  11th  meeting,  pp.  1-8.  Cam- 
bridge, 1858.     8vo. 

Description  of  Shells  collected  in  the  North  Pacific  Exploring  Ex- 
pedition under  Captains  Ringgold  and  Rodgers.  Proc.  Bost.  Soc.  of 
Nat.  Hist,  vi;  pp.  422-6,  vii';  pp.  40-5,  138-42,  161-6,  323-40,  382-9, 
400-9,  viii;  pp.  14-40.  Otia  Conchologlca,  pp.  101-178,  under  the 
title,  Shells  of  the  North  Pacific  Exploring  Expedition,  Commanders 
Rinogold  and  Rodgers ;  mostly  collected  by  William  Stirapson. 

On  the  distribution  of  land-shells  on  tlie  islands  in  the  Pacific 
Ocean.      Proc.  Amer.  Acad,  of  Arts  and  Sciences,     iv  ;  p.  195. 

Statements  illustrating  the  power  of  external  agencies  with  refer- 
ence to  the  shells  of  Japan.  Proc.  Amer.  Acad,  of  Arts  and  Sciences, 
IV ;  p.  201. 

On  the  relations  of  genera  to  geographical  distribution.  Proc.  Bost. 
Soc.  Nat.  Hist.,  vii ;  p.  167. 

On  the  specific  distinction  of  faunas  far  removed  from  one  another. 
Proc.  Bost.  Soc.  Nat.  Hist.,  viii ;  p.  98. 
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On  holes  in  stone,  said  by  Prof.  Ajjassiz  to  have  been  excavated  by 
baxicava  rugosa.     Proc.  Bost.  Soc.  Nat.  Hist.,  viii ;  p.  105. 

Description  of  new  genera  and  species  of  shells.  Proc.  Bost.  Soc 
Nat.  Ilist.,  viii;  pp.  280-4.     Otia  Conchologica,  pp.  237-41. 

On  animal  life  in  the  ocean  at  great  depths.  Proc.  Bost.  Soc.  Nat. 
Hist.,  viii;  p.  284. 

Otia  Conchologica;  Descriptions  of  Shells  and  Mollusks  from  1839 
to  18G2.  8vo.  Boston.  1862. 

Epitome  of  the  Records  of  the  Linnean  Society  of  New  England. 
Proc.  Bost.  Soc.  Nat.  Hist.,  ix ;  pp.  335-40. 

Remarks  on  the  diversity  among  Conchologists  in  the  application 
of  terms  in  the  description  of  shells.  Proc.  Bost.  Soc.  Nat.  Hist.,  x; 
pp.  77-8. 

Dr.  S.  L.  Abbot,  on  behalf  of  the  Committee  appointed  to 
prepai'e  an  account  of  the  life  and  scientific  cai'eer  of  the 
late  Dr.  Henry  Bryant,  read  the  following  notice  :  — 

Dr.  Henry  Bryant  was  born  in  Boston,  May  12th,  1820. 
He  received  his  early  education  here  at  Mr.  Thayer's  school, 
and,  was  prepared  for  college  at  Mr.  Welles'  school  in  Cam- 
bridge. He  entered  Harvard  University  in  1836  and  grad- 
uated in  1840,  and  immediately  commenced  the  study  of 
medicine  in  the  Tremont  Medical  School  and  the  Medical 
School  of  the  University,  fi'om  the  latter  of  which  he  re- 
ceived the  degree  of  Doctor  of  Medicine  in  1843.  Soon 
afterwards  he  went  to  Europe  to  prosecute  his  professional 
studies  still  farther  in  Paris.  Some  time  in  the  year  1845  he 
received  the  appointment  oi  Interne  in  the  Hospital  Beaujon 
in  Paris,  an  appointment  specially  honorable,  as  it  is  only 
obtainable  as  the  result  of  a  severe  competitive  examination. 
The  close  confinement  and  Liborious  duties  of  this  ofiice 
broke  down  his  health,  and  he  was  in  consequence  obliged 
to  resign  his  position  a  few  months  afterwards.  Availing 
himself  of  an  opportunity  wliich  was  oflx^red  to  him,  through 
the  kindness  of  some  French  army  officers  whose  acquaint- 
ance he  had  made,  and  seeing  in  it  a  probable  means  of  re- 
storing his  health,  he  joined  the  French  army  in  Africa  as  a 
volunteer  surgeon,  and  served  in  this  capacity  during  a  Avin- 
ter  camiwign  in  Algei-ia  in  1846.  It  is  ]irobable  that  this 
experience,  by  fitting   him   for  the   responsible   duties  of  an 
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anuY  sui-<i(.'()n,  hiul  an  imiiortanl  iiiHiK'iicc  in  leadiiiir  liim  to 
offer  his  services  in  this  capacity  at  an  early  dale  durino-  the 
recent  war  in  this  country. 

From  Europe  Dr.  Bryant  returned  home  in  Octoher,  1S47, 
and  eonnnenced  the  ])ractice  of  his  |trf)iession  in  Boston, 
associating-  himself  with  Dr.  Henry  J.  Biijelow  as  surgeon  to 
a  private  ilispensary  for  surgical  cases.  In  carrying  out  the 
plan  of  this  arrangement  he  again  made  a  ti-ip  to  Europe, 
avIhmc  he  remained  for  a  few  months.  Shortly  aiter  his  re- 
tni-ii  liunu-  his  health  again  failed  him,  undei-  his  assiduous 
application  to  liis  duties,  and  he  was  iinally  o1)liged  to  aban- 
don the  practice  of  his  profession;  this  lie  was  enabled  the 
more  readily  to  do,  as  his  circumstances  in  life  Avere  such  as 
not  to  comi)el  him  to  rely  upon  his  ])rofessi()n  for  support. 

Dr.  Bryant  was  married  January  0th,  1848,  to  Elizabeth 
B.  Sohier,  daughter  of  William  D.  Sohier,  Esq.,  of  Boston. 

After  giving  uj)  the  practice  of  his  profession,  Dr.  Bryant 
devoted  "himself  with  more  or  less  assiduity  to  the  study  of 
Ornithology,  which  had  been  a  favorite  pursuit  Avith  him 
from  boyhood.  It  was  at  about  this  period  that  Dr.  Bryant 
met  witii  a  se-\-ere  accident,  causing  alarming  syrai)toms  at 
the  time,  and,  as  he  thought  himself,  having  much  to  do  wifh 
the  subsequent  attacks  of  indisposition  from  which  he  suf- 
fered very  frequently  to  the  close  of  his  life.  In  landing 
fi'om  his  boat  at  Cohasset  his  foot  slipped  on  some  wet  sea- 
weed and  he  fell  with  great  violence  upon  a  rock,  receiving 
a  severe  blow  in  the  region  of  the  stomach.  He  Avas  taken 
up  insensible,  and  was  confined  to  his  bed  for  several  weeks, 
suffering  very  severely.  The  precarious  state  of  liis  health 
compelled  him  to  take  a  great  deal  of  out  door  exercise  ;  and 
his  active,  energetic  temperament  led  him  often  to  the  most 
distant  parts  of  this  country  in  excursions  for  the  purpose 
of  collecting  specimens  of  ornithology  and  other  objects  of 
natural  history;  and  on  which  he  was  often  exposed  to 
great  hardship  and  privation,  but  which  only  seemed  to  in- 
vigorate him.  He  had  a  singular  power  of  endurance,  and, 
invalid  as  he  was,  a  most  stoical  indifference  to  considera- 
tions, of  personal  comfort  on  these  expeditions.  Thus  he 
])assed  his  time,  j^artl}'  at  his   summer  residence  at  Cohasset 
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ill  tills  State,  partly  at  his  house  in  Boston,  at  short  intervals 
disapiDcaring  from  sight  for  a  few  weeks  or  months,  to  return 
from  the  extreme  north  or  south  laden  with  the  sj)oils  of  his 
campaign.  Of  late  years  he  made  quite  frequent  A'isits  to 
the  West  India  islands  during  the  winter  seasons,  for  the 
same  ]nirpose. 

Subject  to  this  necessity  of  prolonged  excursions  from 
home  and  an  active  life  in  the  open  air,  the  outbreak  of  tlie 
civil  war  in  this  country  found  him  untrammelled  by  profes- 
sional bonds,  and  prepared  by  a  previous  experience  of  army 
life  to  enter  at  once  upon  the  arduous  and  responsible  duties 
of  an  army  surgeon.  It  was  a  time  when  the  number  of 
medical  men  thus  qualified,  in  this  country,  was  extremely 
small,  and  the  demand  for  them  was  the  most  urgent.  It 
was  all  the  more  honorable,  therefore,  to  the  subject  of  our 
notice,  that,  uninlluenced  by  any  pecuniary  necessity,  and 
unstimulated  by  any  professional  ambition,  with  the  leisure 
and  opjiortunity  of  devoting  his  time  in  the  pleasantest  way 
to  the  delightful  branch  of  natural  history  which  he  had 
made  his  special  study,  he  yet  felt  it  his  duty  to  come  for- 
ward early  and  ofier  his  services  to  his  counti"}'.  Xot  con- 
tent with  the  appointment  which  the  necessity  of  the  case 
or  the  influence  of  friends  might  easily  have  secured  for  him, 
he  went  to  Washington  and  offered  himself  as  a  candidate 
for  the  office  of  assistant  surgeon  in  the  regular  army.  As 
might  have  been  anticipated  the  severe  ordeal  of  examina- 
tion to  which  he  was  subjected  was  no  obstacle  to  him,  and 
he  returned  home  with  the  commission  for  which  he  had 
offered  himself.  Without  waiting  for  tlie  position  which 
this  appointment  might  give  him  in  the  regular  army,  which 
was  then  dwindling  into  insignificance  in  point  of  numbers 
in  com])arison  with  the  volunteer  host  which  Avas  mustering, 
he  accepted  the  a])pointment  of  Surgeon  to  the  20th  regi- 
ment of  Massachusetts  volunteers,  and  was  commissioned  in 
that  capacity,  July  1st,  1861.  He  was  promoted  to  be  Brig- 
ade Surgeon,  September  10th,  but  remained  with  his  regi- 
ment until  after  the  disaster  of  Ball's  Bluff  in  October,  when 
he  joined  General  Lander  in  the  Shenandoah  valley,  and 
served  on  his  staff  until  the  death  of  that  officer.     He  next 
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joined  tlie  command  of  GcncM-al  Shields  in  the  same  depart- 
ment, in  tl>e  cai)[icity  of  Medical  Director.  While  engaged 
in  this  service  he  received  a  severe  injury  of  the  knee  from 
his  horse  falling  w  it li  liim  on  icy  ground.  From  this  acci- 
dent he  suifered  many  months,  part  of  the  time  being  con- 
fined to  his  bed  in  extreme  pain,  and  much  of  this  period 
being  unable  to  set  his  foot  to  the  groun<i.  Ilis  injury  was 
so  sevei-e  that  the  question  of  amputation  was  at  one  time 
entertained ;  yet  during  the  whole  of  this  term  of  service 
he  continued  on  duty  and  did  not  ask  for  leave  of  absence 
until  his  convalescence  was  fully  established.  It  was  while 
suiFering  in  this  way  that  lie  organized  the  military  hospitals 
in  Winchester  in  addition  to  Ins  other  arduous  duties.  He 
accompanied  General  Shields'  command  to  Fredericksburg 
in  August,  1862,  and  in  the  same  month  was  ordered  to  take 
charge  of  a  small  military  hospital  near  Washington,  known 
as  Cliifburn  hospital.  Having  thoroughly  organized  it,  and 
put  it  in  successful  operation,  he  left  it,  by  orders  from  Gov- 
ernment, for  Washington,  December  23d,  1862,  where  he 
took  charge,  on  the  30th,  of  the  Lincoln  Hospital,  one  of 
the  first  of  the  large  army  hospitals,  at  a  time  when  the 
elaborate  system  under  which  so  many  were  subsequently 
planned  and  put  in  operation  by  the  Medical  Department  of 
the  army  was  as  yet  in  embryo.  Upon  him  individually, 
therefore,  rested  the  Avhole  labor  of  planning  and  putting 
into  execution  the  multitude  of  details  involved  in  so  re- 
sponsible an  experiment.  That  his  eflTorts  were  crowned 
with  the  most  complete  success  is  the  verdict  of  every  niedi- 
cal  man  who  had  an  opportunity  of  visitmg  .his  Avell-ordered 
establishment.  In  fact  the  Lincoln  Hospital  under  his  ad- 
ministration was  regarded  as  a  model  hospital.  But  here,  as 
on  every  occasion  before,  where  he  had  been  exposed  to  the 
exhaustion  attendant  iipon  close  confinement  and  excessive 
mental  labor,  his  strength  and  health  fiiiled  him,  and  finally, 
completely  broken  down,  he  was  compelled  to  throw  up  his 
commission  and  resign  his  place  in  the  army  in  the  month  of 
May. 

A -characteristic  extract  from  a  letter  to  a  friend,  dated 
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May  1st,  1863,  shows  his  determined  spirit,  and  to  what  an 
extremity  his  indisposition  had  brought  him.     He  writes :  — 

"  I  am  as  nearly  dead  as  a  man  can  be  without  stopping  liis  breath. 
I  have  not  touched  a  morsel  of  food  for  seventy-two  hours ;  and  for 
the  week  previous  did  not  eat  more  than  three  ounces  a  day.  I  can 
not  at  times  drink  a  mouthful  of  cold  water  without  suiferinp-  excru- 
ciating pain.  I  am  so  weak  that  I  can  hardly  stand,  but  I  have  to 
work  all  the  time.  If  I  don't  get  better  shortly  I  shall  leave  and  let 
everything  go." 

After  the  establishment  of  peace  in  this  country,  he  visited 
Europe  once  more,  accompanied  by  his  family,  whom  he  left 
there  after  a  few  months,  returning  to  this  country  en  route 
of  another  ornithological  excursion  to  the  warmer  latitudes 
of  North  America.     Again  he  crossed  to  Europe,  and  again 
returned  to  Boston  towards  the  close  of  1866.     He  sailed 
for  Porto  Rico,  December  1st,  and  arrived  there  on  the  9th, 
intending  to  proceed  to  St.  Thomas,  but  which  he  was  de- 
terred from  doing  by  the  reports  of  the  prevalence  of  cholera 
and  yellow  fever  in  that  island.      He  remained,  therefore,  at 
Porto  Rico,  and  on  the  28th  of  January,  1867,  after  travelling 
in  the  island,  he  reached  Utuado.  On  the  29th  he  shot  for  an 
hour  or  two  in  the  afternoon  in  this  mountainous  region  with- 
out fatigue  and  slept  well.      On  the  30th  he  was  taken  sick 
with  what  he  regarded  as  rheumatism,  suffering  excruciating 
pain  in  his  back  and  limbs.  According  to  the  statement  of  his 
companion,  his  pain  was  such  as  to  compel  him  to  leave  the 
house  and  walk  the  street  to  relieve  his  intolerable  restless- 
ness ;  a  circumstance  Avhich  indicates  that  his  suffering  must 
have  been  very  great,  as  he  had,  on  ordinary  occasions,  an 
uncommon  power  of  endurance  and  self-control.     A  large 
dose  of  opium  quieted  him  at  last,  and  he  passed  a  com- 
fortable night.     On  the  1st  of  February,  finding  that  his 
symptoms  were  no  better,  he  determined  to  go  to  Araceibo, 
a  distance  of  twenty-five  miles,  on  horseback.     His  pain  was 
excessive,  but  at  ten  o'clock  he  and  his  companion  mounted 
their  horses   and   rode  until  one.     Although   suffering  in- 
tensely, with    characteristic   energy    he   dismounted    at   a 
bridge  at   one  o'clock   for   the   purpose  of  shooting   some 
swallows  which  were  flying  over  the  river,  and  fired  twice. 
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From  tliiit  point  to  Araccibo,  a  distance  of  eight  miles,  he 
was  compe]l('(l  to  walk  most  of  the  way,  being  unable  to 
bear  the  motion  of  riding.  The  following  night  he  slept 
well,  having  taken  a  glass  of  whiskey  and  Avater  and  a  heavy 
dose  of  opium  at  bed  time.  He  had  proposed  starting  in  a 
carriage  for  St.  John,  a  distance  of  fifty  miles,  on  the  follow- 
ing morning.  On  being  called  by  his  companion  at  six  and 
a  half  o'clock  he  inquired  what  time  it  was  and  said  he  felt 
better.  He  then  asked  to  be  called  at  seven,  as  he  did  not 
wish  to  rise  then.  At  seven  a  druggist  came  in  to  learn  how 
to  skin  a  bird.  Dr.  Bryant  having  promised  to  teach  him.  At 
first  he  declined  for  Avant  of  time,  but  afterwai'ds  sent  for  a 
bird  skin  and  explained  the  process.  At  ten  minutes  past 
seven  he  rose  and  dressed,  came  out  of  his  chamber  and  took 
some  coflee,  but  seemed  stupid  and  heavy,  and  returned  to 
his  chamber,  asking  his  companion  to  get  his  luggage  ready. 
At  half  past  seven  the  coach  came,  the  trunks  were  put  on, 
and  he  was  called  but  did  not  answer.  On  going  to  his 
room  he  was  found  in  a  state  of  unconsciousness  from  which 
all  attempts  at  arousing  him  were  unavailable.  His  symp- 
toms pointed  to  the  brain  as  the  seat  of  some  grave  disease, 
and  he  received  the  most  assiduous  attention  of  his  i:»hysi- 
cians  until  he  died,  which  event  took  place  at  a  quarter  past 
four,  P.  M. 

This  brief  liistory  of  the  life  and  death  of  our  departed 
associate  is  all  which  the  Committee  have  been  enabled  to 
prepare.  The  absence  of  all  of  his  nearest  relatives  fi'om  the 
country  deprives  them  of  the  opportunity  of  giving  many 
details  which  they  would  have  been  glad  to  have  presented. 
Enough  has  been  said,  however,  to  show  that  Dr.  Bryant  was 
a  man  of  no  common  kind.  To  many  of  his  acquaintances, 
however,  he  was,  in  some  respects,  an  insoluble  problem.  He 
was  regarded  by  most  people  as  somewhat  peculiar  and 
eccentric,  and  the  Committee  feel  it  their  duty,  therefore,  to 
dwell  a  little  upon  certain  points  in  his  character  which  were 
not  generally  well  understood. 

He  was  well  known  to  a  large  number  of  persons,  in  the 
sense  that  certain  traits  and  peculiarities  of  his  were  familiar 
to  them.     But  these  peculiarities,  in  the  judgment  of  those 
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■who  knew  him  best,  rather  concealed  than  showed  his  real 
character.     For  instance,  he  was  often  very  coiumunicative, 
extremely  free  in  his  mode  of  address,  even  with  strangers  or 
persons  entitled  by  age  or  station  to  superior  respect ;  and 
probably  seemed  to  most  people  exceedingly  free  and  easy 
and  demonstrative.     At  the  same  time,  perhajis  his  strongest 
characteristic  was  reserve  ;  a  reserve  so  deep-seated  and  hab- 
itual that  even  the  familiarity  of  years,  and  entire  mutual 
confidence  did  not  do  much  towards  really  removing  it,  even 
atler  it  had  ceased  to  be  a  concealment.     His  repugnance  to 
speaking  of  matters  which  touched  him  closely,  though  there 
might  be  nothing  in  them  that  he  wished  in  the  least  to  con- 
ceal, was  remarkable,  and  stood  in    strange  contrast  with 
the  extreme  irreverence   and  the  off-hand  way  in  which  he 
handled  any  topics  of  only  general  interest.     This  reserve 
was  not  always  passive  merely  or  silent,  but  aggressive,  and 
showed  itself  in  banter  and  mystification,  and  in  an  assumed 
cynicism,  which  formed  much  of  the  surface  he  showed  to 
the  world.     Beneath  this,  the  real  man  was  of  an  almost 
childlike  simplicity  and  affectionateness,  and  of  an  integrity 
that  revealed  itself  in  naive  astonishment  when  he  found  the 
disbelief  in  unselfish  motives  which  he  so  often  professed, 
really  acted  upon  by  another.     The  key  to  much  that  was 
puzzling  in  him  is  to  be  sought  in  the  combination  of  quick 
and  even  overquick  perception,  and  a  lively,  impatient  dispo- 
sition (lacking  at  the  same  time  all  heat  of  temper),  with  an 
utter  want  of  that  social  conscience,  that  mastering  sense  of 
what  is  usual  and  what  is  expected,  which  makes  better  citi- 
zens sometimes  of  persons  far  more  scantily  provided   by 
nature  than  he.     The  absence  of  it  saved  him  no  doubt  from ' 
many  snares  that  beset  most  men's  paths,  but  he  missed  with 
it  the  useful  effect  of  the  old  ruts  of  convention  in  utilizing 
energy  and  in  sujiplying  a  ready-made  guidance  always  at 
hand,  and  at  any  I'ate  much  better  than  none.     Dr.  Bryant 
said  of  himself  that  his   great  defect  was  too  much  quick- 
ness.    What  he  needed  was  to  run  weighted   and  between 
fences.     Wanting  these  external  helps,  driven  by  his  viva- 
cious temperament,  impatient  of  inaction  and  still  more  im- 
patient of  routine,  his  energies  found  no  suitable  outlet  in 
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steady  woi'lc,  but  cseajU'd  in  ;iii  irregular  and  iitf'ul  way,  in 
selt-a))i)oiiited  tasks,  shrewdly  planned  and  adniiral^ly  exe- 
cuted, so  far  as  they  were  executed  at  all,  but  undertaken, 
avoided,  or  dropped  rather  as  whim  or  chance  might  dictate, 
tlian  of  any  settled  pur|)Osc. 

Ill-health  had,  no  doubt,  much  to  do  with  this.  liut  the 
waste  of  force  was  aggravated  by  something  deejter  than 
mere  bodily  disturbances.  His  insuflieiently  balanced  en- 
crixy  made  him  hard  to  please  with  any  attainable  results  of 
Ills  own  or  others,  not  from  censoriousness,  for  there  was  not 
a  grain  of  malice  or  sourness  in  him,  but  with  the  necessary 
effect,  often,  to  leave  him  to  take  up  with  something  inferior 
merely  as  less  inviting  attack. 

lie  dearly  loved  thoroughness,  and  insisted  upon  it  in  all 
that  he  did  or  directed,  and  in  himself  or  in  others  could 
more  easily  tolerate  omission  than  slack  performance.  His 
acute  logical  intellect  took  nothing  for  granted  and  received 
nothing  upon  hearsay  or  second-han<I  assurance.  This  love 
of  exactness,  however,  was  no  love  of  quiddling,  but  he 
looked  always  to  substantials,  and  readily  seized  the  point  of 
real  importance.  Hence  it  was,  no  doubt,  that  with  all  his 
tenacity  of  purpose  he  always  gained  and  kept  the  respect 
and  attachment  of  those  with  whom  he  had  to  do,  for  they 
felt  that  it  had  in  it  nothing  of  fussiness  or  self-importance, 
but  came  only  from  an  uncompromising  adherence  to  a  really 
elevated  standard.  He  was  true  as  steel,  through  and 
through  genuine,  and  with  far  more  kindliness  and  far  wider 
comprehensiveness  and  sympathy  than  he  ever  liked  to 
show. 

In  his  dealings  with  others,  his  intellectual  honesty  and 
clearness  of  sight,  his  hoiTor  of  iJxllacies  and  conventionali- 
ties, together  with  his  recklessness  of  appearances  and  of 
consequences  made  him  impatient  of  any  suspension  of  judg- 
ment, and  needlessly  intolerant  of  those  buffers  of  sentiment 
Avhich  between  most  people  ease  off  the  shocks  that  human 
infirmities  render  inevitable.  lie  must  go  straight  to  the 
end  that  happened  at  the  moment  to  be  before  him,  and  the 
consequence  was  a  certain  want  of  poise  and  of  breadth  of 
view.     Upon  these  obstructions  he  wasted  too  much  oT  his 
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strength  ;  nutl  though  he  made  his  mark  and  lived  not  in 
vain,  yet  now  only  his  friends  can  know  what  possibilities  lay 
in  him,  and  how  sviperficial  were  the  hindrances  that  ])re- 
vented  them  from  being  fully  realized.  They  alone  can  know 
the  real  elevation  of  purpose  and  the  real  humanity  that  were 
often  hidden  from  the  eyes  of  the  world  under  an  assumed 
air  of  carelessness  or  of  cynicism. 

Dr.  Bryant  was  elected  a  member  of  the  Society  Novem- 
ber, 1841,  and  api)ointed  cabinet-keeper  at  the  annual  meet- 
ing in  1843,  but  resigned  November  1st  of  the  same  year. 
In  1854  he  was  elected  Curator  of  Ornithology,  which  office 
he  filled  until  his  death.  In  1855  he  also  took  charge  of  the 
Entomological  collection  lor  a  time. 

During  his  connection  with  the  Society  he  read  the  fol- 
lowing Communications  and  Papers,  which  were  published 
by  the  Society. 

1853.     February  3.     A  paper  on  the  non-identity  of  Grus  canadensis 

and  Grus  americana. 
1857.     January  21.     On  the  birds  observed  at  Grand  Manan  and  at 
Yarmouth,  N.  S  ,  from  June  IGth  to  July  8th,  185G. 
March  4.     Communication  on  the  supposed   new  species  of 
Turkey  from  i\Iexico,  described  by  Mr.  Gould. 
1859.     January  19.     On  birds  observed  by  him  in  East  Florida,  south 
of  St.  Augustine. 
July  6.     A  list  of  birds  seen  at  the  Bahamas  fi-om  January 
20th  to  May  14th,  1859,  with  descriptions  of  new  or  little- 
known  species. 
18G0.     January  18.     A  Paper  on  Turdus  minimus  and  Virco  bogoien- 

sis,  from  Bogota. 
1861.     January  16.     Remarks  on  some  of  the  birds  that  breed  in  the 
Gulf  of  St.  Lawrence. 
March  6.     Remarks  on  the  variations  of  plumage  in  Buteo 

boreaUs  Auct.,  and  Buteo  Harlani  Auct. 
March  20.     Monograph  on  the  Genus  Catarracfes  IMoehring. 
1863.     July  1.     Description  of  two  birds  from  the  Baliama  Islands, 
hitherto  undescribed  ;    Pitanrjus  bahamonsis  and  Saurothera 
hahamensis. 
December  16.     Description  of  a  new  variety  of  Parus  from 
Yarmouth,  N.  S. ;  also  Remarks  on  the  Genus  Galeoscoptes 
Cabanis,  with  the  cliaractors  of  two  new  genera,  and  a  de- 
•  scri()tion  of  Turdus  phunbc us  Linn. 
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1805.     Jarinnrij  i.     Remarks  on  tlie  iy]H'.  of  Bulno  insifjnalux ;    also 

Remarks  on  Splnjropicus  varius  Linn. 
18GG.     Jauuar/j  3.     A  list  of  birds  troin  Porto  Rleo  presented  to  the 
Smitlisonian  Institution  by  ^Messrs.  Rol)ert  Swift  and  George 
Latimer,  with  descrii)tions  of  new  specli's  and  varieties. 
October  1  7.     Addition  to  a  list  of  birds  seen  at  the  Rahama.s. 
December  5.     A  list  of  the  birds  of  St.  Domingo  with  deserip- 
tions  of  some  new  species  or  varieties. 
Dr.  Bryant  also  published  in  the   Comptes  Rcndus,  xxvi,  p.  270, 
1848,  a  paj)er  on  the  Corpus  striatum  in  birds. 

During  tlie  List  ten  years  he  made  the  following  expedi- 
tions for  scientific  research  and  collections,  viz. :  To  Grand 
Manan,  Florida,  Bahamas,  Florida,  Canada  and  Labrador, 
North  Carolina,  Cuba,  Jamaica,  Bahamas,  Porto  Rico. 

His  Donations  to  the  Society  are  as  follows : — 

1859.  A  collection  of  reptiles,  fishes,  crustaceans  and  shells  from 
the  Bahamas. 

18G0.     Miscellaneous  collections  from  Labrador  and  Florida. 

18G1.  A  valuable  collection  of  skins  of  mammals  procu)-ed  by  lilm 
through  the  Smithsonian  Institution. 

18G-4.  Three  hundred  mounted  foreign  birds  from  his  own  collec- 
tion, and  three  hundred  and  forty-six  specimens  of  mounted  birds 
obtained  by  him  from  the  Smithsonian  Institution ;  the  specimens  from 
this  Institution,  in  the  last  two  donations,  having  been  procured 
tlu'ough  pecuniary  aid  received  from  him. 

1865.  Twenty-five  hundred  specimens,  chiefly  shells  and  insects. 
Five  hundred  specimens  of  fossils  from  Lyme  Regis. 

18G6.  The  magnificent  Lafresnaye  collection  of  birds,  containing 
nearly  nine  thousand  specimens,  was  purchased  by  him  at  Falaise, 
France,  and  presented  to  the  Society.  Of  this  addition  to  the  Mu- 
seum, Prof  Baird,  in  a  letter  to  the  Committee,  writes  as  follows : — "  I 
have  little  hesitation  in  saying  that  no  other  single  cabinet  in  Europe, 
public  or  private,  contains  so  many  typos  of  American  species,  and 
could  I  have  chosen  at  will,  I  certainly  would  have  selected  that  in 
your  possession  as  the  most  desirable  to  have  in  America.  This  is  due 
to  the  fiict  that  Lafresnaye,  during  the  many  years  In  which  he  was 
occupied  In  forming  his  collection,  was  the  princl])al  authority  for 
South  American  ornithology ;  and  nearly  all  the  principal  giitherlngs 
li'om  Bogota,  Ecuador,  Bolivia,  etc.,  passed  into  his  hands  for  descrip- 
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tion,  and  either  by  purchase  or  donation  he  retained  for  himself  tvprs 
of  his  species." 

Mr.  T.  T.  Bouvc  oflered  the  following  remarks : — 

Mineralogists  are  well  acquainted  with  the  occurrence  of  Cinna- 
mon Stone  and  Pyroxene  and  sometimes  of  Cinnamon  Stone,  Pyrox- 
ene and  Idocrase  tofjether  in  various  localities  of  New  Enjiland, 
particularly  in  those  of  Amherst,  N.  H.,  and  Phippsburo;,  ]\Iaine,  from 
which  places  many  fine  specimens  have  been  procured  which  adorn 
their  cabinets. 

I  am  happy  in  being  able  to  announce  another  interesting  locality 
of  the  same  minerals;  Cinnamon  Stone,  Pyi'oxene  and  Idocrase  occur- 
ring together  in  Warren,  N.  II.,  a  few  miles  from  the  Tremolite  vein, 
which  is  well  known  for  the  interesting  combination  of  Sulphurets  of 
Iron,  Copper,  Lead,  and  Cadmiferous  Zinc  which  it  contains.  The 
specimens  which  I  exhibit  and  which  have  been  obtained  for  the 
Society  by  exchange  with  Mr.  M.  "WooJson,  a  gentleman  of  Concord 
much  interested  in  scientific  pursuits,  will  give  you  some  idea  of  the 
interesting  character  of  the  discovery.  The  garnets  fullv  equal,  and 
perhaps  surpass,  any  that  have  been  found  in  this  country,  approach- 
ing in  beauty  those  of  St.  Gothard. 

The  Idocrase  is  of  brown  color  similar  to  that  found  at  Amherst. 
The  Pyroxene  is  well  crystallized  and  of  a  fine  green  color. 

Cinnamon  Stone  Garnet  or  Essonite  is,  as  you  are  aware,  a  silicate 
of  Alumina  and  Lime.  Idocrase  has  the  same  composition.  Pyrox- 
ene is  also  a  silicate,  with  Lime  as  one  of  its  bases.  All  are  silicates 
containing  Lime  ;  and  Dr.  Jackson  remarks,  in  his  report  upon  the 
Geology  of  New  Hampshire,  that  the  occurrence  of  these  species  to- 
gether at  the  junction  of  the  limestone  with  the  jn-imary  rocks,  suf- 
ficiently indicates  their  igneous  origin,  since  we  know  that  just  such 
series  have  resulted  fi'om  igneous  agency  elsewhere.  Associated 
with  these  minerals  at  Phlppsburg,  Dr.  Jackson  and  Mr.  Alger  dis- 
covered, many  years  since,  a  few  specimens  of  the  rare  mineral  Axin- 
ite,  presenting  the  same  crystallization  as  that  of  Dauphiny.  I  would 
suggest,  therefore,  to  those  who  may  visit  the  new  locality  of  Cinna- 
mon Stone  at  Warren,  as  also  to  such  as  may  obtain  specimens  from 
the  other  locahtics  where  Cinnamon  Stone  and  the  other  associated 
species  occur,  to  look  for  Axinite.  It  would  be  strange  indeed,  if  the 
few  specimens  obtained  by  Dr.  Jackson  and  Mr.  Alger,  and  which  the 
former  gentleman  now  has  In  his  cabinet,  should  be  all  that  Avere 
found. 

Other  localities  of  Cinnamon  Stone  and  associated  minerals  in  New 
England,  are,  Parsonfield  and  Rumford,  Maine,  and  Carlisle  and  Box- 
borough,  Mass. 
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The  Pyroxene  is  in  some  cases  of  the  variety  Sahlite,  and  in  some  in- 
stances l'iir"-asite  an<l  Seapolite  accompany  the  otlier  named  minerals. 
At  Amherst  the  crystals  of  Cinnamon  Stone  anil  Llocrase  occnr  ini- 
beddeil  both  in  Limestone  and  Quartz,  and  it  is  noticeable  that  those 
of  the  (Quartz  are  much  superior  to  the  others. 

Dr.  C.  T.  Jackson  read  the  followingf  dcscnption  of  a  new 
mineral,  Stetefekltite,  by  Mr.  Eugene  N.  Riotle  of  Austin, 
Nevada : — 

Allow  me  through  your  Society  to  make  known  to  the  scientific 
world,  a  new  mineral  lately  discovered  by  me,  which  I  beg  leave  to 
name  '•  Stetefeldtitc."  Specimens  of  the  same  will  accompany  this 
paper.  I  would  here  return  thanks  to  Messrs.  Stoddar  and  Stetefeldt 
for  their  aid  in  procuring  in  this  wilderness,  the  following  data,  by 
which  I  hope  to  be  able  to  prove  to  your  satisfaction,  the  existence 
of  a  new  species  of  mineral,  the  knowledge  of  the  composition  of 
which,  on  account  of  its  general  occurrence  in  the  southeast  portion 
of  this  State,  and  its  great  value  in  silver,  will  certainly  be  of  gi-eat 
importance  to  science  and  practice. 

The  specimen  sent  and  studied  will  be  but  one  of  a  series  in  an  or- 
der of  minerals,  as  for  instance  every  specimen  of  fahlerz  illustrates 
but  a  subspecies  of  the  lelrahedrite  family. 

The  extremes  of  this  Stetefeldtitc  could  be  designated  by  the 
formulas 

2  Cu'-f  R^O  Sb=  0=+6  HO 
and        2  Ag'-f  R^O  Sb-  O^+G  HO. 

the  chief  diversity  occurring  as  to  the  amount  of  silver.  RO  would 
consist  of  variable  quantities  of  Cu'O,  feO  and  PbO,  the  latter  sel- 
dom. The  most  common  mean  would  be  a  mineral  containing  about 
one-half  as  much  silver  as  the  Ag'  extreme. 

As  extreme  values  for  Ag',  I  have  obtained  from  dilferent  localities 
2  per  cent,  and  24  per  cent.,  so  that  my  notion  of  a  species  of  mineral 
is  based  upon  investigation. 

Taking  all  these  facts  into  consideration,  I  would  describe  it 
mineralogically  as  follows : 

Stetefeldlite.  Massive,  structure  compact  and  even.  H  =  3.5  to 
4.5.  G.  =  4.2.  Limits  4.12  and  4.24  in  four  determinations.  Lustre 
dull  slate  like.  Color,  slate  black,  with  an  occasional  blue  and  brown 
tinge.  Streak  dirty  yellow  green.  In  the  streak  the  mineral  be- 
comes shining,  as  also  by  rubbing  with  a  hard  substance.  Fracture 
unev-en,  sometimes  concholdal.  Brittle  to  soft,  only  in  the  streak  a 
little  malleable. 
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Composition.     Two  full  analyses  and  several  tests  give  for  the  spec- 
imens sent : 

Found.  Calculated. 

Ag=23.74.  Ag=23.23. 

fe=1.82=feO=2.34.  feO:^2.41. 

S=4.7.  S=4.59. 

Cu=12.78     Cu=2.32.      CuO=13.08.  CuO=13.28. 

SbO^  SbO='=43.7  7  SbO^=46.03.  SbO'=46.47. 

HO=7.9.  110=7.75. 


100.00. 


B.  B.  fuses  easily,  soon  affording  a  globule  of  silver  and  copper, 
and  an  intensely  red  colored  slag.  U{3on  very  careful  and  strong 
reduction  on  coal  gives  fumes  of  SbO^.  In  glass  beads  gives  reac- 
tions for  copper,  but  even  very  small  quantities  make  the  beads 
opaque. 

Plan  of  Anal>/sis.  The  mineral  was  dissolved  in  concentrated  fum- 
ing XO^,  and  boiled  till  most  of  the  surplus  acid  was  gone.  Then 
diluted  ■until  water  till  no  more  SbO^  was  precipitated,  filtered  and 
the  antimony  determined  as  SbO^  SbO^  by  heating  and  burning 
the  filter  with  HgO ;  from  the  solution  the  Ag  was  precipitated  by 
HCI.  filtered  ;  then  the  SO^  was  precipitated  by  BaCl.  filtered.  Then 
the  Cu,  precipitated  in  the  first  case  with  SH  and  in  the  second  (after 
getting  rid  of  the  surplus  BaCl.  by  SO^  and  precipitating  the  fe  with 
ammonia)  by  precipitation  with  KO. 

AVater  was  determined  repeatedly  by  heating  in  a  closed  tube 
(after  drying  at  a  temperature  of  100°)  and  weighing  until  the 
weight  did  not  decrease.  Thus  from  6.5  per  cent,  to  8  per  cent,  were 
found,  agreeing  in  the  average  very  well  with  the  rest  of  the  analvsis. 
A  direct  assay  for  water  by  means  of  a  chlorcalcium  tube  as  described 
by  Bunsen,  made  by  Mr.  C.  A.  Stetefeldt,  gave  nearly  10  per  cent, 
of  water,  but  as  all  articles  required  could  not  be  obtained  here,  he 
thinks  the  difi'erence  can  be  accounted  for.  Sulphur  was  determined 
thrice  with  limits  from  4.5  per  cent,  to  4.77  per  cent.,  the  third  being 
the  determination  in  the  last  analysis  giving  4.7  per  cent. 

If  solved  in  Aqua  Regia  the  insoluble  precipitate  is  composed  of 
AgCl.  and  SbO^ 

The  next  question  which  arises  from  the  analysis  is,  how  are  the 
elements  grouped  in  the  mineral  ? 

The  silver  is  evidently  combined  Avith  the  sulphur.  A  direct  t;st 
made  to  determine  this,  proved  it.  The  silver  is  easily  reduced  in  a 
glass  tube  if  heated  steam  is  passed  over  the  mineral;  at  the  same 
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time  IIS  is  emitted.  Pieces  of  the  Stetefcldtitc  show  the  reduction 
by  becoming  covered  with  silver  wires.  The  fact  that  neither  silver 
nor  any  of  the  noble  metals  ever  occur  as  oxides,  nor  as  such  in  salts 
(problematical),  carbonate  of  silver  excepted,  speaks  against  any  sup- 
position of  its  being  contained  in  an  oxydized  state. 

The  most  natural  grouping  of  the  elements  in  proportion,  as  the 
analysis  gives  them,  is  shown  in  the  following  formula : 

5R'+rJ  OSl/'O'+l  5II0. 

This  gives  the  value  as  found  by  the  analysis  exactly. 
A  formula  reading  as  follows  : 

2R'+R^OSl)-0=+GllO 

would  be  tolerably  accurate  and  fall  witliln  the  limits  of  error  in  the 
analysis. 

In  either  case  R'  would  denote  ^  Ag'-)-^  Cu'  and  RO  would  denote 
I  CuO+i  feO. 

This  composition  is  truly  remarkable  and  an  analogy  can  hardly 
be  found.  It  seems  as  though  all  the  extraordinary  peculiarities  of  sev- 
eral minerals  were  joined  in  this.  We  have  a  sulphuret,  combined 
with  an  oxygen  salt,  as  in  the  Ilelvin,  and  an  antimoniate  as  a  hy- 
drate, as  in  the  case  of  the  bleinierlte.  Perhaps  an  analogy  can  be 
found  by  comjiaring  the  formulas  of  apatite,  pyroraorphite  and 
bleinierlte. 

The  question  has  arisen,  whether  this  substance  was  not  the  pro- 
duct of  decomposition  from  tetrahedrlte.  If  it  is,  the  decomposition 
has  certainly  produced  a  new  and  characteristic  mineral,  and  often 
produces  it  even  in  very  diiferent  localities.  But  the  fact  that  the 
mineral  is  often  found  enclosed  in  solid  hard  quartz  with  sharp  out- 
lines and  bordering,  without  any  discoloration  whatever  from  the  car- 
bonates of  copper,  speaks  evidently  for  a  kind  at  least  of  originality. 
The  mineral  has  been  found  in  the  upper  levels  of  mines,  decomposed 
so  as  to  form  flakes  of  chloride  of  silver,  azurlte  and  malachite,  and 
sometimes  a  yellow  film  of  antimoniate  of  lead. 

The  finest  specimens,  masses  three  and  four  inches  in  diameter, 
come  from  the  Empire  District,  130  miles  southeast  from  Austin.  The 
specimen  sent  comes  from  there.  I  hope  to  be  able  in  a  few  weeks 
to  forward  very  superior  pieces  (If  the  snow  blockade  is  raised). 

I  have  also  found  beautiful  masses  in  the  High-bridge  and  Silver 
Chord  ledges,  in  the  Philadelphia  District,  100  miles  southeast  from 
here.  Eureka  furnishes  a  variety  with  lead  and  but  3  to  4  per  cent, 
of  silver.  Zone  and  Palmetto,  as  well  as  the  Northumberland  Dis- 
trict furnish  some  with  from  20  to  25  per  cent,  of  silver. 
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Messrs.  Robert  "Williams,  Lucas  Baker  and  James  L.  Lit- 
tle of  Boston,  and  Mr.  John  G.  Anthony  of  Cambridge,  were 
elected  Resident  Members. 
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Memoires  de  la  Soci6t6  Koyale  des  Sciences  de  Liege.  T.  xix-xx.  Svo. 
1866. 

Koninklijke  Akademie  van  Wetenscliappen.  Verhandelingen.  Deel  i-x.  4t0' 
1854-64.  Jaarboek,  voor  1865.  Svo.  Verslagen  en  Mededeelingen.  Afdeel- 
ing  Natuurkunde.  Tweede  Reeks.  Deel  i.  8vo.  1866.  Processen-Verbaal 
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gedurende  het  Jaar  1865.     Svo. 
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Actes  de  1"  Academic  Irap^riale  des  Sciences,  Belles-Lettres  et  Arts  de  Bor- 
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Books  roccivf'd.]  232  [May  1, 
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Journal  de  la  Socidtd  Imp(^'riale  et  Ccntrale  d'Horticulturc.     Tome  xii  (1866) 
.Janvior-Octobrc.     Svo.     Paris. 
Aiiiialcs  des  Mines.    6'  Serie.     T.  ix,  Livr.  1-3.     Svo.     Paris,  1866. 
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1-88,  137-244.     Svo.     Dublin,  1833-7,  1853-56  and  1865. 
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sonian Institution.]     A.  American.     Svo.     Pamph.     Washington,  1S66. 
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III,  IV,  Nos.  1-5.     Svo.     rhiladelpliia,  1851-2. 
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Zur  verglcichenden  Osteologie  von  Goethe,  mit  Zusaetzen  und  Bcmerkungen 
von  Dr.  Ed.  d' Alton.    4to.     Pamph. 

Boobachtungen  auf  Naturhistorischen  Reisen  von  A.  F.  Sclnveigger.  4to. 
Berlin,  1819. 

Ornithologiske  og  Icthyologiske  Bidrag  til  den  Gronlandske  Fauna,  af  J. 
Reinhardt.     4to.     1837. 

Reptiles  et  Poissons  de  I'Afrique  Occidentale.  Par  M.  le  Professeur  Aug. 
Dumeril.    4to.     Paris,  1861. 

Essai  d'une  Erp^tologie  de  TAlgerie.  Par  Alexandre  Strauch.  4to.  Pamph. 
St.-P(!tersbourg,  1862. 

Theorie  du  Squelctte  Humain,  par  Paul  Gervais.     Svo.     Paris,  1856. 

Essai  sur  les  Glaciers  et  sur  le  Terrain  Erratique  du  BassLn  du  Rhone,  par 
Jean  de  Charpentier.     Svo.     Lausanne,  1841. 

Histoire  Natm-elle  des  Corralliaires,  par  H.  Milne-Edwards.  Tomes  i-iii  et 
Planches.     Svo.    Paris,  1857-60. 

Comparative  Osteology.     By  Joseph  Maclise.     Folio.    London,  1847. 

A  Handbook  for  Readers  in  the  British  Museum.  By  Thomas  Nichols.  Svo. 
London,  1866. 

Descripcion  de  diferentes  Piezas  de  Historia  Natural.  Su  Autor  Don  Anto- 
nio Parra.    4to.     Havana,  1787. 

Ueber  die  fossilen  Lisectenfresser,  Nager  und  Vcigel  der  Diluvialzeit.  Von 
Dr.  Rudolph  Wagner,  in  Erlangen.    4to.     Pamph. 

Medizinische  Zoologie.  Von  J.  F.  Brand  unci  J.  T.  C.  Ratzeburg.  2  vols,  in 
one,  and  plates.    4to.    Berlin,  1829-3.3. 

Iconographie  du  R^gne  Animal  de  G.  Cnvier.  Insectes.  Par  M.  F.  E. 
Gu6-in-Meneville.     2  vols.     Svo.     Paris,  1829-38. 

Genera  des  Insectes.     Par  E.  Gu^rin  et  A.  Percheron.     Svo.     Paris,  1835-8. 

Toussaint  von  Charpentier's  letzte  Insectenabbildung,  (Barbitistes  Ocskayi). 
Mitgetheilt  von  Ocskay  von  Ocsko,  Gravenhorst  und  Nees  v.  Esenbeck.  4to. 
Pamph.     Breslau  und  Bonn.     1850. 

Auszuge  aus  dem  Berichte  iiber  eine  an  die  nordwestlichen  Kiisten  des 
Sehwarzen  Meeres  und  durch  die  westliche  Krym  unternommene  Reise.  Von 
Prof.  K.  Kessler.     Svo.     Pamph. 

Thesaurus  Conchyliornm  or  Figui'es  and  Descriptions  of  Recent  Shells;  edit- 
ed and  illustrated  by  G.  B.  Sowerby.     Part  xxiii.     Svo.     London,  1864. 

Malakozoologische  Blatter.  Herausgegeben  von  Dr.  Louis  Pfeiffer.  Band. 
XI;  Bogen  7-end,  XII.     Svo.     Cassel,  1864-5. 

Otho  Fabricius.    Faixna  Groenlandica.     Svo.    Hafniae  et  Lipsiae,  1780. 

Essai  sur  I'Histoire  Naturelle  de  St.  Domingue.  Par  le  P.  Nicolson.  8vo. 
Paris,  1776. 

Rechercbes  anatomiques,  physiologiques  et  zoologiques  sur  les  Polypes.  Par 
H.  Milne-Edwards.     Svo.     Paris,  1838. 

Observations  sur  les  Metamorphoses  et  I'Organisation  de  la  Trichoda  lynceus, 
par  Jules  Haime.     Svo.     Pamph.     Paris,  1853. 
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On  the  Morpliology  of  the  Reproductive  System  of  the  Sertularian  Zoophyte, 
and  it.s  Analogy  with  the  Repro(hictive  System  of  the  Flowering  Plant.  Bv 
Edward  Forbes.     Svo.     Pamph.     London,  1844. 

(Euvres  Kntomologiques  de  Th.  Say.  Recueillies  et  traduites  par  JI.  A. 
Gory,  1"  Livr.     8vo.     Paris,  1837. 

Encyclopedie  Methodique.  Histoire  Naturelle  des  Insectes.  Vols,  i-vii,  et 
Planches.    4to.     Paris,  1789-1825. 

Lepidopteres  de  la  Californie.  Par  le  Dr.  J.-A.  Boisduval.  Svo.  Paraph. 
Paris,  1852. 

The  Oceanic  Hydrozoa;  a  Description  of  the  Calycophoridae  and  Physophor- 
idre  obseiived  during  the  voyage  of  H.  M.  S.  "  Rattlesnake  "  in  the  years  1846- 
50.     By  Thomas  Henry  Huxley.    4to.     London,  1859. 

Catalogue  of  Orthopterous  Insects  in  the  Collection  of  the  British  Museum. 
Part  I.     PhasmidiB.     By  J.  0.  Westwood.     4to.     London,  1859. 

On  the  Anatomy  of  Vertebrates.  By  Richard  Owen.  Vols.  i-ii.  Svo.  Lon- 
don, 18G6. 

The  Geograpliical  Distribution  of  Mammals.  By  Andrew  Murraj'.  4to. 
London,  1800. 

On  the  species  of  the  Linna'.an  Genus  Asterias.  Bv  Thomas  Say.  Svo. 
Pamph.     1825. 

Memoire  pour  servir  a  THistoire  des  Blattes  antediluviennes.  Par  Dr. 
Berendt.     Svo.     Pamph.     Paris,  1836. 

Die  Insekten  im  Bemstein,  ein  Beitrag  zur  Thiergeschichte  der  Vorwclt.  i. 
Heft.     Von.  Dr.  G.  C.  Berendt.     4to.     Danzig,  1830. 

Locustarum  quaedam  genera  aptera  nova  examiui  submissa,  G.  Fisclier  de 
Waldheim.     8vo.     Pamph.     183S. 

Orthoptera  Berolinensia.     R.  A.  Philippi.    4to.     Pamph.     Berlin,  1830. 

Orthoptera  nova.    Illustravit  Franciscus  L.  B.  Ocskay.    4to.     Pamph.    1832. 

Fauna  der  Kieler  Bucht,  von  H.  A.  Meyer  und  K.  Mobius.  i.  Band.  Folio. 
Leipsic,  1865. 

Symbohe  Physicce  seu  Icones  et  Descriptiones  lusectorum  qure  ex  Itinere 
per  Africam  Borealera  et  Asiam  OcciJentalem  F.  G.  Hemprich  et  C.  G.  Ehren- 
berg.  Pereensuit  Dr.  Fr.  Klug.  Edidit  Dr.  C.  G.  Ehrenberg.  Folio.  Ber- 
olini,  1829-34. 

The  Natural  History  of  the  rarer  Lepidopterous  Lisects  of  Georgia.  By 
James  E.  Smith.     Vols  i-ii.     Folio.     London,  1797. 

Verhandelingen  van  het  Bataviaasch  Genootschap  der  Kunsten  en  Weten- 
schappeA.     Vols,  i-iii.     Svo.     Batavia,  1779-81. 

Tijdschrift  voor  Lidische  Taal-,  Laud-  en  Volkenkunde.  Vols  i-vi.  Svo. 
Batavia,  1854-57. 

Natuurkundig  Tijdschrift  voor  Nederlandsch  Indie.  Vol.  i.  Parts  1-6.  Svo. 
Batavia,  1850-51. 

Allgemeine  deutsche  uaturhistorische  Zeitung.  Vols.  i-ii.  Svo.  Dresden 
und  Leipzig,  1846-7. 

Versuche  und  Abhandlungen  der  naturforschenden  Gesellschaft  in  Danzig 
Vols,  i-iii.     4to.     1747-56. 

Sitzungsberichte  der  Kais.  Akademie  der  Wissenschaften.  Math-nat.  Classe. 
Biind.  I-II.     Svo.     Wien,  1848-9. 

Verhandlungen  des  naturhistorisclion  Vereines  der  preussischen  Rheinlande 
und  Westphalens.  Jahrg.  vi,  vii,  viii;  Bogen  1-16,  25-37,  ix-xi.  Svo.  Bonn, 
1849-54. 

Abdandlungen  der  naturhistorischen  Gesellschaft  zu  'Niirnberg.  lliiiid.  i-ii. 
Svo.  1852-61. 
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Gesellschaft  naturforschende  Frcunde  zu  Berlin.  Mitthciluiigen  ftus  den 
Verhiindlungen.  Jalir.  i-iii.  8vo.  183C-8.  Schrifteti.  IJiind.  i-xi.  8vo. 
1780-94.     Kupfeni,  4to. 

Monatsberichte  der  K.  W  Akadcmie  der  Wissenschaften  zu  Berlin.  Aus  dom 
Jahren  1849-51.     8vo. 

M^moires  do  la  Socidte  do  Physique  ct  d'llistoirc  Xaturelle  de  Geneve.  Tom. 
I-Viii.    4to.    1821-39. 

Memoirs  of  the  Wernerian  Natural  History  Socictj'.  Vols,  i-iv  and  vi.  8vo. 
Edinburgh.     1811-32. 

Anatomical  and  Pathological  Observations.  By  J-  Goodsir  and  II.  D.  S. 
Goodsir.     8vo.     Edinburgh,  1845.  '  " 

Catalogue  of  Shield  Peptiles  in  the  Collection  of  the  British  Museum.  By 
John  Edward  Gray.     Part  i.     Testudinata.     4to.     London,  1855. 

JIdmoires  sur  les  Coralliaires  des  Antilles,  par  P.  Duchassaing  de  Fonbressin 
et  Jean  Michelotti.    2  vols.     4to..   Turin,  1860-G4. 

Ueber  Entwickelungsgeschichte  der  Thiere,  von  Dr.  Karl  Ernst  v.  Baer. 
Erster  Theil.    4to.    Konigsberg.     1828. 

Cm  de  Geognostiske  Forhold  i  en  Deel  af  Sjelland  og  Naboeoerne  ved  G. 
Forchammer.    4to.     Pamph.     KjiJbcnhavn,  1823. 

Handbucli  der  Zoologie.  Von  W.  C.  H.  Peters,  J.  V.  Carus  and  C.  E.  A.  Ger- 
staecker.     Band  ii.     8vo.     Leipzig,  1863. 

The  Record  of  Zoological  Literature  for  the  year  1865  (Vol.  ii).  Edited  by 
Albert  C.  L.  G.  Giinther.     8vo.     London,  1866. 

Pala;ontographical  Society.    Vols,  xviii-xix.    4to.     London,  1864—5. 

Johnson's  New  Illustrated  Family  Atlas  of  the  World.  Folio.  New  York, 
1867.    Bij  Purchase. 

Nan-ative  of  an  Expedition  to  the  Zambesi  and  its  Tributaries;  and  of  the 
Discovery  of  the  Lakes  Shirwa  and  Nyassa,  1858-64.  By  David  and  Charles 
Livingstone.     8vo.    New  York,  1866. 

The  Physiology  of  Man.     By  Austin  Flint,  Jr.,  M.D.     8vo.    New  York,  1866. 

The  History  of  Henry  the  Fifth.     By  G.  M.  Towle.    8vo.     New  York,  1866. 

Frost  and  Fire.    2  vols.     8vo.     Philadelphia,  1865. 

The  World  before  the  Deluge.     By  Louis  Figuier.     8vo.    London,  1866. 

Orographic  Geology.     By  George  L.  Vose.     8vo.    Boston,  1866. 

Jlanual  of  Geology.     By  James  D.  Dana.     8vo.     Philadelphia,  1866. 

Thirty  Years  of  Army  Life  on  the  Border.  By  Colonel  R.  B.  Marcy,  U.  S.  A. 
8vo.    New  York,  1866. 

History  of  England  from  the  Fall  of  Wolsey  to  the  Death  of  Elizabeth.  By 
"J.  A.  Froude.     Vols.  v-vi.     8vo.     New  York,  1866. 

Curious  Facts  in  the  History  of  Insects.  By  Frank  Cowan.  12mo.  Phila- 
delphia, 1865. 

Geological  Sketches.    ByL.  Agassiz.     12mo.     Boston,  1866. 

Life  of  Jlendelssohn,  from  the  German  of  Lampadius.  Edited  and  translated 
by  W.  L.  Gage.     16mo.     New  York,  1865. 

Mind  in  Nature.     By  Prof.  H.  James-Clark.     8vo.     New  Yoi-k,  1866. 

Frederick  the  Great  and  His  Court.  By  L.  Jliihlbach.  8vo.  New  York, 
1867. 

The  Albert  Nyanza,  Great  Basin  of  the  Nile  and  Explorations  of  the  Nile 
Sources.     By  Samuel  White  Baker.     8vo.     London,  1866. 

A  Year  at  the  Shore.     By  Philip  H.  Gosse.     16mo.    London,  1865. 


1867.]  239  [iluseum  additions. 

Memorial;!   of  the   Early  Lives   and   Doings  of  Great   Lawyer.*.      By  C.  1^. 
Brinhtwell.     IGmo.     London,  1866. 

Life  of  Benjamin  Silliman.     By  George  P.  Fisher.   2  vols.     8vo.    Kew  York, 
1866. 

Life  and  Letters  of  John  Winthrop.     By  Robert  C.  Winthrop.     Svo.     Boston, 
1867. 

The  Open  I'olar  Sea.     By  Dr.  L  L  Hayes.     Svo.     New  York,  1867. 

Deposited  by  the  Rq/uMican  Institution. 
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May  16,  1866.  Negative  and  photographs  of  a  species  of  Coscinodiscus,  by 
Dr.  C.  F.  Crehore,  Several  Embryos  of  Nyctiardea  Gardeni,  from  Canton, 
Mass.,  by  ]\Ir.  F.  G.  Sanborn. 

June  6.  Albino  muskrat  from  Long  Point  Marshes,  Canada,  by  Dr.  J.  N. 
Borland.  Forty  specimens  of  Fossils,  forty  cases  of  Phryganidan  larvos,  two 
hundred  and  twenty-five  eggs,  young  and  adult  mollusca,  and  four  insects, 
from  Decorah,  Iowa,  by  Mr.  H.  Davis.  Pupa  of  Libelluli,  from  Boston,  by  Mr. 
A.  Chapman.  One  mammal, one  specimen  of  OpliophoUs  bellis,  twelve  Crusta- 
cea, seventeen  reptiles,  five  insects,  six  worms,  and  forty-six  fish,  by  Mr.  F.  W. 
Andrews.  Forty  specimens  of  Cryolite  and  other  minerals,  from  Greenland, 
by  exchange  with  Mr.  C.  S.  Hollowell.  A  collection  of  sixty-five  specimens  of 
minerals  from  various  localities,  by  Dr.  C.  T.  Jackson.  A  specimen  of  Pcecil- 
ichthys  carnlea  Stoi'er,  from  Lidianapolis,  Ind.,  by  Mr.  W.  B.  Fletcher.  A  spec- 
imen of  Timarcha,  from  Egypt,  by  I\Ir.  C.  K.  Stevens. 

June  20.  Specimens  of  Nodular  Copper  Glance  and  Sulphuret  of  Copper, 
from  Nova  Scotia;  Azuritc,  Malachite,  Eurbescite,  and  vitreous  Copper  ore,  from 
San  Domingo,  by  Dr.  C.  T.  Jackson.  An  albatross  caught  ofi"  the  Cape  of 
Good  Hope ;  an  owl  taken  sixty  miles  from  Cape  Horn ;  and  specimens  of  Stilbite 
and  jMesotype  from  Lyttleton,  New  Zealand, by  Capt.  Taylor.  A  young  lion,  by 
M.  J.  F.  Wallboum.  Specimens  of  Cryolite,  Kyanite,  Vermiculite  and  Pyrophyl- 
lite  from  the  vicinity  of  Philadelphia,  by  Mr.  J.  M.  Horner.  A  specimen  of 
^schna,  by  Mr.  John  ilaury.  Two  Calabar  Beans,  by  Dr.  A.  A.  Gould.  Hang- 
ing moss  from  the  Southern  States,  by  Mr.  C.  L.  Brown.  One  hundred  and 
eighty  specimens  of  coleoptera  from  Lower  Calitbrnia,  by  Mr.  S.  Hubbard.  A 
Remo7-a  and  an  African  Locust  from  the  Nile  River;  sand  from  the  Desert  of 
Sahara;  and  a  Homed  Toad  from  the  interior  of  Western  Australia,  by  Dr.  A.  C. 
Garratt.  A  specimen  of  Mesodesma  arcfotum  from  Manchester  beach,  by  Jlr. 
S.  Goldsmith.  A  bird  from  Hart's  Location,  N.  H.,  by  Dr.  S.  A.  Bemis.  Three 
echinoderms,  seven  fish,  twelve  birds,  one  hundred  corals  (twelve  species),  seven 
specimens  of  seeds  and  fungi,  one  skujl  and  skeleton  (in  part),  six  JBostricJiidic, 
a  quoit-like  stone  used  in  a  game,  a  joint  of  bamboo,  ten  specimens  of  native 
Kapas,  one  specimen  of  Arr/yroxiphum,  fruit  of  Cucurbitacece,  forty  miscella- 
neous fruits,  one  hundred  insects,  and  several  hundred  specimens  of  lavas  from 
the  Hawaiian  Islands;  ten  galls  from  Virginia  City,  Nevada;  and  twentj'-five 
specimens  of  shells,  by  Mr.  Wm.  T.  Brigham. 

October  3.  Two  specimens  of  Pimpla  lunalor  Fabr.,  and  one  of  Thyrens 
Ahbotti,  from  Boston,  by  Mr.  T.  T.  Bouve.  Larva  of  Deilephila,  from  Boston, 
by  Capt.  W.  T.  M.  Ball.  An  egg  contained  within  two  shells,  from  Roxbury,  by 
Mr.  T.  J.  Lee.  Twenty-five  fossil  crabs,  carboniferous?  from  ]\Ianhattan,  Kan- 
sas, by  Mr.  B.  F.  Mudge.    Skull   of  an   Esquimaux  dog,  from  Henley  Harbor, 
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Labrador;  two  Fox  skulls,  skeleton  of  a  Bat, and  skeleton  of  a  Rnna,  from  Con- 
cord Mass.,  bv  Jlr.  II.  Mann.  Spirifers  from  an  artesian  well  in  Bothwell, 
C.  W.,  bv  Mr.  H.  A.  Lawrence.  Massive  garnet,  from  Arrowsic  Island,  Bath, 
Me.  bv  Dr.  A.  S.  Packard,  Jr.  Lars'a  of  Cassida  aurichalcca,  from  South 
Danver's,  by  Mr.  Benj.  D.  Hill,  Jr.  Ore  of  Antimony,  from  New  Bnmswick,  by 
Mr.  G.  A.  Boardraan.  One  hundred  and  twenty-five  specimens  of  minerals  and 
ores,  from  Colorado,  by  Mr.  C.  J.  Sprague.  The  skin  of  a  large  snake  from 
Cuba,  and  a  Geotnipes,  from  Bristol,  R.  L,  by  Jlr.  R.  C.  Greenleaf.  A  lower 
jaw  and  tibial  bones  of  an  Indian,  from  a  mound  in  Fcrnandina,  Florida;  skull 
of  SI  pig  from  Fernandina,  Fla.;  Coral  from  Florida  Reefs;  fossil  Fish  and  Ceph- 
alopod,  from  Mt.  Lebanon,  Syria;  Eagle  claws  and  skull  of  a  skunk,  from  Wil- 
liamstown,  Mass.;  clay  burrowed  by  Termes  frontalis  Hald.,  from  Salem,  JIass.; 
and  two  hundred  and"  fifty  specimens  of  Mollusca  in  alcohol,  from  New  Braun- 
fels,  Texas,  by  Mr.  S.  H.  Scudder.  Shell  ornament,  from  the  West  Indies,  by 
G.  H.  Brown,  M.  D.  Human  fa?tus,  by  Dr.  W.  J.  l^Ierriam.  Six  wild  straw- 
berries, from  West  Plymouth,  N.  II.,  by  Dr.  C.  Pickering.  Two  hundred  and 
fiftv  vegetable  substances  and  fruits,  from  Bombay,  by  Mr.  H.  H.  Riinne.  Two 
specimens  of  Trichostema  dlchotomum  var.  rubeUnm,  from  JIanchestcr,  Conn., 
by  Mr.  C.  H.  Olmstead.  Five  specimens  of  Alga;,  from  Martha's  Vineyard,  by 
Prof.  Gunning.  Thirty  specimens  of  birds,  from  India,  deposited  by  Jlr.  Horace 
Mann.    The  bones  of  an  elephant,  by  purchase. 

October  17.  Two  bones  of  ray,  a  hog-nosed  snake,  an  embryo  of  a  shark,  and 
three  young  crabs,  from  Cape  Cod,  by  Mr.  F.  G.  Sanborn.  Twenty-three  corals, 
from  the  East  LkIIcs,  by  Capt.  R.  C.  Adams.  Cast  of  a  skull  of  a  small  Hippo- 
potamus, from  Liberia,  by  the  Academy  of  Natural  Sciences,  Philadelphia. 
A  fragment  of  bone,  from  Oregon,  by  Dr.  H.  C.  Perkins.  A  specimen  oi  Blatta 
americana,  fi-om  East  Indies,  by  Mr.  C.  Stodder.  Nidus  of  Ichneumonidans, 
from  Jamaica,  by  Dr.  H.  Bryant.  Twelve  specimens  of  Gnaphallam  hontopo- 
dium,  from  the  Tyrol  and  Erzgebirge,  Saxony,  by  Mr.  S.  H.  Scudder.  Ten 
specimens  of  fruit  of  Sandwich  Island  Palm,  and  three  fungi,  from  the  Ha- 
waiian Islands,  by  Mr.  H.  Jlann.  Bark  of  Australian  Cimiamon,  and  five  spec- 
imens of  the  fruit  of  Banksia,  from  Austi-alia,  by  Dr.  Ferd.  Miiller.  Four  hun- 
dred and  fifteen  shells,  a  baniacle  and  a  stone  adze,  from  the  Hawaiian  Islands; 
eight  corals  and  nine  shells,  from  Micronesia ;  and  five  hundred  and  seventy-six 
Mollusca,  from  the  Marquesas  Islands,  by  Rev.  Edward  Johnson. 

November  7.  A  stone  sinker,  used  by  the  Lidians,  from  Martha's  Vineyard, 
by  Mr.  J.  C.  J.  Brown,  Jr.  Two  lizards,  tlu-ee  spiders  and  three  crabs,  from  San 
Francisco,  by  Mr.  C.  A.  Stearns.  A  spider,  from  Bengal,  by  Mr.  H.  H.  Rijnne. 
Flower-stalk  of  the  date  palm,  from  the  Hawaiian  Islands,  by  IMr.  W.  T.  Brig- 
ham.  Thirty-four  specimens  of  birds,  mostly  from  Malacca,  by  :Mr.  N.  P. 
Hamlen. 

November  21.  Skull  of  Fells  domesticus,  Boston,  by  Dr.  F.  H.  Brown.  Spec- 
imens of  Coscinodiscus  robvstiis.  Auliscus  calatus,  Aullscus  ffardmaniantis,  Gly- 
phodiscus  stellatus,  ActinopiycJnis  splendens,  Actinopiychiis  nov.  sp.,  and  a  Diatom 
from  California,  by  Mr.  C.  G.  Bush.  A  Crustacean,  by  Mr.  R.  C.  Greenleaf. 
Three  skins  and  two  skeletons  of  mammals,  from  Belize,  Central  America,  by 
Dr.  Henry  Bryant.    A  mineral,  from  Colorado,  by  Dr.  H.  W.  Williams. 

December  5.  A  fish,  from  the  Grand  Banks  of  Newfoundland,  by  Capt.  N. 
E.  Atwood. 

December  19.  Touchstones  used  by  the  old  Italian  goldsmiths  for  testing 
gold,;by  Mr.  Wm.  Munroe.  Three  specimens  of  mollusca  and  eggs  and  one 
Ray'  from  Nantucket,  bv  Jlr.  H.  D.  Child. 

.January  2,  1867.     Three  Unionidae  and   thirteen   msects,  from  North   Wren- 
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tham,  by  Mr.  Luther  Hills.  A  hybrid  between  Black  and  Mallard  Ducks,  and 
a  Mallard  Duck,  from  Lake  St.  Clair,  by  Major  Lewis  Cabot.  A  Hawk,  from 
Canton,  Mass.,  by  Dr.  S.  Cabot.  Wool  from  the  Fleece  of  a  Cotswold  Ram, 
from  Santa  Barbara,  Cal. :  a  fossil  Crab  and  Drawings  of  a  Trachypterus,  from 
Neeah  Bay,  Washington  Ten-itory,  by  Mr.  James  G.  Swan.  Himierus  of  In- 
dian, from  the  banks  of  the  Merrimac,  by  Dr.  W.  ^L  Ogden. 

January  16.  A  Bat,  from  Boston,  by  Miss  Carrie  Por^e.  Six  specimens  of 
fossil  Calamites,  from  Pictou,  N.  S.,  by  Mr.  Joseph  Wagner.  A  specimen  of 
Bazanite,  by  Mr.  Wra.  ilunroe. 

February  6.  Five  specimens  of  fish  from  Lake  Winnipisiogee,  by  Mr.  G.  D. 
Oxnard.  Fungus  on  a  Caterpillar  from  the  Philippine  Islands;  and  a  specimen 
of  Diapheromera  femorata,  from  Cohasset,  by  Dr.  S.  Kneeland.  A  Collection 
of  fourteen  thousand,  two  hundred  and  eighty-four  specimens  of  shells,  by  be- 
quest of  Miss  Sarah  Pickering  Pratt.  A  Wasp's  nest  and  two  nests  of  Birds 
from  North  Wrentham,  by  Mr.  Luther  Hills.  A  shell  from  the  Orchilla  Islands, 
by  Mr.  DavidBaker.  Fragment  of  a  grape-vine. eaten  by  Termites,  with  a  sec- 
tion, from  Salem,  Mass. ;  and  three  specimens  oi  Faiderhia  Bauhinia  Guerin, 
from  West  Africa,  by  Mr.  S.  H.  Scudder.  A  slab  and  piece  of  shell  marble, 
from  Hudson  River  Marble  Quarries,  Greenport.  Columbia  Co.,  N.  Y.,  by  Mr. 
George  B.  Towle.  A  specimen  of  Coal  worn  by  attrition  to  a  globular  form,  by 
Rev.  I.  H.  Holton. 

March  6.  Six  specimens  of  minerals,  from  various  localities,  by  Mr.  T.  T. 
Bouv^.  A  Sponge,  taken  from  a  depth  of  thirty  fathoms,  off  Cape  Cod,  by 
Capt.  N.  E.  Atwood.  Three  specimens  of  Guarana,  from  Brazil,  by  Dr.  B.  E. 
Cotting.  Seven  specimens  of  Lithocolletis  rofinicella  Clem.,  from  Beverly,  by 
Mr.  Edw.  Burgess.  Radius  of  an  albatross,  from  Cape  Town,  Africa,  by  Mi\ 
G.  R.  Hemming.  Sixteen  fossils,  from  Dacotah;  a  Pipe  Stone,  from  Pipe  Stone 
Quany;  and  a  specimen  of  Kaoline  (manufactured)  from  Chester  Co.,  Penn., 
by  Dr.  F.  V.  Hayden.  Casts  of  the  jaws  of  Tiianotherium  Proui'd  and  Mega- 
lonyx  Jeffersonii,  by  the  Academy  of  Natural  Sciences  of  Philadelphia.  A 
specimen  of  Polycistina,  from  deep  sea  soundings,  north  of  Cuba,  by  Mr.  C.  G. 
Bush.  Three  hundred  specimens  of  fossils,  from  the  Bad  Lands,  Nebraska,  by 
purchase. 

March  20.  Thirty-five  specimens  of  fossils,  from  the  Western  States;  and  a 
Gar-Pike,  from  Lake  Michigan,  by  Mr.  C.  G.  Bush.  Egg-shell,  found  inside  of 
the  white  of  the  egg  of  a  domestic  fowl,  by  Mr.  E.  L.  Sturtevant.  A  lizard, 
from  Calcutta,  by  Mr.  R.  C.  Greenleaf.  Fifty-two  nests  and  one  hundred  and 
twenty-one  eggs,  from  Massachusetts,  by  Mr.  B.  P.  Mann. 

April  4.  Five  osteological  specimens,  a  skeleton  of  a  pony,  a  model  of  a 
horse,  and  three  botanical  specimens,  by  Mr.  Francis  Brooks.  Two  pairs  of  elk 
horns,  from  California,  by  Mr.  Joseph  Ballard. 

April  17.  A  long-tailed  duck,  from  the  vicinitj'  of  Boston,  by  Mr.  H.  L. 
Lawrence.  Two  flying  sqnin-els,  from  Hardwich,  Mass.,  by  Mr.  Sam.  Mixter. 
A  specimen  of  Certldula  CaLoiii  Bairdfrom  Yucatan, by  Dr.  S.  Cabot.  A  Limax 
from  E.  Somerville,  by  Mr.  W.  L.  Robinson.  An  arrow-head  and  stock  from 
Peter's  Falls,  W.  Andover,  and  glass  from  the  Portland  fire,  by  Mr.  F.  G.  San- 
born. A  piece  of  the  heart  of  a  spruce,  by  Mr.  Haines.  Calamites  from  the 
Pudding  Stone  of  Taunton,  by  Dr.  J.  Wyman.  A  sphere  of  vegetable  frag- 
ments from  a  pond  in  Lincoln,  by  Dr.  E.  P.  Colby.  Twenty-five  specimens  of 
fossil  mollusca  from  the  Greensand  of  Ncm-  Jersey,  by  Dr.  C.  T.  Jackson.  Six 
mollusca  and  four  seeds  from  Cej-lon,  by  Dr.  S.  Kneeland.  A  rose-breasted 
Merganser  from  Ipswich  River,  by  purchase. 
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May  15,  1867. 
The  President  in  the  chair.     Thiily-one  members  present. 

Dr.  B.  G.  Wilder  described  a  method  he  had  used  for  the 
collection  and  arranging  of  information ;  he  thought  it  su- 
perior to  other  methods  when  all  the  requisites  are  consid- 
ered. 

It  consists  in  the  brief  statement  of  facts,  ideas,  or  references  to 
books  written  upon  one  side  of  a  slip  of  paper  five  inches  in  length  by 
two  and  one  half  in  width,  and  equal  to  the  sixth  part  of  a  sheet  of 
note  ])aper. 

A  few  of  these  blanks  are  carried  in  the  pocket,  and  advantage  is 
thus  taken  of  opportunities  for  recording  and  preserving  information 
which  the  tiine,  place,  or  state  of  mind,  would  not  permit  to  be  written 
out  in  full,  or  which  might  be  forgotten  before  a  fitting  opportunity 
should  occur. 

These  slips  are  then  distributed  at  leisure  into  envelops,  which  are 
sealed  at  the  side,  but  cut  off  at  one  end,  the  other  end  bearing  the 
title  of  a  subject. 

By  keeping  these  slips  separate  in  envelops.  It  is  evident  that  an  in- 
definite subdivision  of  each  general  subject  can  be  made  by  simply 
increasing  the  number  of  envelops  and  redistributing  the  slips. 

The  slips  may  then  be  used  either  for  simple  reference,  or,  if  In  prep- 
aration of  a  lecture  or  communication,  by  arranging  them  on  the  table 
in  any  desired  order,  and  then  transcribing  parts  of  them  In  form  of 
notes :  while  for  a  written  paper  they  serve  to  Indicate  the  general 
order  of  discussing  a  subject. 

He  thought  this  method  superior  not  only  to  note-books,  and  writ- 
ing out  in  full  at  the  time,  but  also  to  other  forms  of  small  notes,  es- 
pecially when  the  slips  are  In  any  way  joined  together. 

The  method  proposed  makes  sure  of  the  essential  fact  or  idea  In  a 
brief  form,  and  the  slips,  being  kept  separate  and  of  uniform  size, 
may  easily  be  carried  and  aiTanged,  or  reiiiTanged  in  any  order  at 
any  time. 

Dr.  Jeffries  "W"yman  stated  that  he  had  recently  exam- 
ined the  shell-heaj3S  found  in  Salisbury,  near  Newburyport, 
about  a  mile  from  the  Merrimac,  and  an  equal  distance  from 
the  seashore.  There  were  thirteen  within  the  limit  of  a 
mile,  varying  in  diameter  from  twenty  to  one  hundred  and 
fifteen  feet.     The  mounds  were  well  known,  and  everything 
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of  special  interest  had  long  since  been  removed.  His  ob- 
object  at  this  time  was  to  discover  what  traces  remained  of 
man's  agency  in  their  construction.  In  eleven  of  them  only 
chips  of  flint  could  be  found  here  and  there ;  and  in  tlie 
other  two,  and  especially  in  one  of  them,  large  numbers  of 
these  were  picked  up,  in  all  about  five  pounds.  One  or  two 
complete  arrow-heads  and  a  few  fragments  were  noticed  ; 
in  contradistinction  to  the  mounds  of  Florida,  no  bones  of 
animals  were  discovered,  and  but  very  little  pottery. 

Mr.  Horace  Mann  stated  that  in  Concord,  on  the  Concord 
River,  there  was  a  blufi"  fifteen  feet  high,  filled  with  shells  of 
mussels  ( Unionidce),  in  which  split  bones  and  the  upper  arm 
of  the  beaver,  together  with  considerable  pottery  and  aiTow- 
heads  had  been  found  by  Mr.  Thoreau. 

Dr.  Samuel  Kneeland  read  the  following  letter  from  Mr. 
Josiah  Curtis  of  Knoxville,  Tenn. :  — 

"  I  send  you  enclosed  a  photograph  of  an  image,  or  marble  statue, 
said  to  have  been  recently  found  in  a  cave  about  twenty  miles,  a  little 
north  of  east,  from  this  city.  The  following  is  about  all  I  can  say  of 
it.  Some  workmen  building  a  railroad  bridge  over  the  Holston  River, 
at  Strawberry  Plains,  some  sixteen  miles  from  here,  on  the  East  Ten- 
nessee and  Virginia  railroad,  are  credibly  reported  to  have  visited  a 
cave  long  known  to  exist,  some  four  miles  from  the  scene  of  their  la- 
bors. Curiosity  led  them  to  an  apartment  which  apparently  had  not 
been  visited  for  an  unknown  period.  In  that  apartment  they  found 
the  '  Image '  e\adently  cut  from  tlie  solid  rock,  as  it  was  still  firmly 
attached  thereto  by  a  pedicle  some  two  or  three  inches  in  diameter 
and  twelve  inches  long,  extending  from  the  back  of  the  head  in  a  sort 
of  '  chignon.'  The  men  broke  it  from  its  position  and  sent  it  to  this 
city.  I  took  it  to  the  Artists'  Gallery  and  had  a  few  photographs 
made.  The  statue  is  of  solid  marble,  and  is  twenty  inches  high,  seven 
inches  deep  at  the  base,  and  three  and  one-half  inches  ivide.  I  hope 
soon  to  visit  the  cave  and  verify  Avhat  seems  unquestionable.  I  hope 
also  soon  to  be  able  to  secure  some  bones,  which  are  said  to  be  human 
bones.  They  are  reported  to  have  been  washed  up  by  the  late  floods 
on  the  Pigeon  River,  some  twenty-five  miles  south-east  of  this  place 
towards  the  Great  Smoky  Mountains." 

Dr.  C.  T.  Jackson  mentioned  that  he  had  recently  returned 
from  the  gold  regions  of  Vermont.     The  great  Appalachian 
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gold  belt  pnssed  llirongli  Plymouth  and  Bridgewater;  the 
tiilco-micaccous  slates  contain  gold,  both  in  the  slates  them- 
selves and  in  the  quartz  veins.  The  value  varied  from  four 
dollars  to  twelve  dollars  per  ton.  lie  had  obtained  speci- 
mens showing  visible  particles  of  gold  which  he  would  at 
some  time  present  to  the  Museum. 

Maj.  Lewis  Cabot  of  Brookline,  Dr.  A.  C.  Garratt  and 
Messrs.  Charles  B.  Brigham,  William  Parsons,  B.  B.  Wil- 
liams and  C.  J.  Whitmore,  were  elected  Resident  Members. 


June   5,  1867. 

Mr.   C.  K.   Dillaway   in   the  chair.      Thirty-two   members 

present. 

The  following  papers  w^ere  read : — 

On  the  Position  of  the  Sandstone  of  the  Southern  Slope 

OF   A    PORTION     of     KeWEENAW   PoINT,    LaKE     SUPERIOR.      By 

Alexander  Agassiz. 

Foster  and  Whitney,  in  their  Report  of  the  Lake  Supei-ior  min- 
eral district,  represent  the  sandstone  on  the  south  side  of  the  trap 
range  of  Keweenaw  Point,  as  dipping  south  and  resting  conformably 
upon  the  beds  of  trap  of  the  north  side  of  the  anticlinal  axis  of  Ke- 
weenaw Point.  This  anticlinal  axis  formed  by  the  Bohemian  Moun- 
tain, as  asserted  by  Foster  and  Whitney,  is  not  found  further  south  as 
far  as  I  have  bad  occasion  to  examine.  In  two  of  the  ravines  cut 
through  the  sandstone  by  creeks  flowing  in  an  easterly  direction  fi-om  the 
crestof  the  range  towards  Torch  River,  near  the  head  of  Torch  Lake, 
we  find  good  ex}X)sures  of  the  sandstone,  and  in  two  points,  one  of 
which  was  examined  by  Foster  and  Whitney,  we  find  the  sandstone 
resting  unconformably  upon  the  trap  which  has  still  the  same  northern 
dip  as  further  west,  of  about  42°.  The  sandstone  within  a  distance  of 
one  hundred  feet  from  the  trap,  dipping  north  42°,  lies  horizontally, 
or  rather  has  at  the  outside  an  inclination  of  1^°  or  2°  south.  The  pe- 
culiar bed  of  chloritic  rock,  so  characteristic  of  the  junction  of  trap 
and  sandstone  as  described  by  Foster  and  Whitney,  is  well  marked, 
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but  we  can  find  no  trace  whatevei-  of  any  anticlinal  axis  at  these  two 
ravines,  which  are  about  two  miles  apart  and  present  identical  fea- 
tures. One  of  these  ravines  commences  in  the  property  of  the  St. 
Louis  Mining;  Company,  Section  19,  Township  56,  Range  32  north, 
about  one  and  one-half  miles  south  of  Calumet.  An  old  adit  entering 
from  the  ravine  into  an  abandoned  lode  plainly  shows  that  the  formation 
still  dips  about  42°  north.  About  six  hundred  feet  further  east,  follow- 
ing the  ravine  where  the  dip  of  the  formation  does  not  change,  we 
come  upon  the  bed  of  cliloritic  rock  forming  the  junction  of  sandstone 
and  trap,  and  about  one  hundred  feet  further  down  the  ravine  we 
come  upon  horizontal  beds  of  sandstone  reaching  to  the  very  crest  of 
the  ravine,  here  about  one  hundred  feet  deep,  plainly  showing  that 
the  sandstone  rests  unconformably  upon  the  trap  which  has  a  dip  of 
42°  north.  These  same  horizontal  beds  can  be  traced  the  whole  length 
of  the  ravine,  for  a  distance  of  over  one  and  a  half  miles.  The  same 
is  the  case  at  the  Douglass  Houghton  Creek  in  Section  36,  Township 
56,  Range  33  north,  where  the  creek  winds  its  way  through  a  deep 
ravine  cut  out  of  the  sandstone,  and  at  the  junction  of  the  sandstone 
and  trap,  falls  a  depth  of  one  hundred  and  seventy-two  feet.  The  chlo- 
ritic  bed  is  well  developed  on  the  south  side  of  the  creek,  while  the 
north  side  is  more  greenstone,  and  all  along  the  whole  length  of  the 
ravine  up  to  the  falls,  a  distance  of  one  and  one-half  miles,  the  hori- 
zontal beds  of  sandstone  are  readily  traced,  dipping  slightly  north 
near  the  falls,  and  being  horizontal  at  the  opening  of  the  ravine  into 
Torch  River  vaUey,  plainly  sho^ving  that  they  rest  unconformably 
upon  the  trap  range.  On  examining  this  sandstone  more  carefully, 
we  find  that  the  strata  are  made  up  of  alternating  layers  of  sandstone 
of  reddish  or  yellowish  gi*ain,and  of  beds  of  loose  sandstone  containing 
boulders;  some  of  the  beds  of  boulders  resembling  what  is  common 
on  seashores  as  a  mixture  of  mud  and  shingle.  On  breaking  open 
several  of  the  small  boulders  taken  in  situ  from  the  beds  we  find  that 
they  consist  mostly  of  reddish  trap,  but  frequently  we  come  across  per- 
fectly well  waterworn  boulders  of  greyish  trap  containing  amygdales, 
identical  with  the  trap  of  the  copper  range  a  short  distance  west  from 
these  beds  of  sandstone,  plainly  showing  that  the  sandstone  was  depos- 
ited upon  the  shores  of  the  ridge  of  trap  forming  Keweenaw  Point, 
and  has  not  been  uplifted  by  it  as  is  stated  by  Foster  and  Whitney. 
The  case  is  totally  different  with  the  sandstone  north  of  the  range  that 
lies  conformably  upon  the  trap,  but  the  sandstone  of  the  southern  side 
of  the  mineral  range  in  the  vicinity  of  Torch  Lake  is  plainly  of  a  dif- 
ferent age,  lying,  as  it  does,  unconformably  upon  the  former.  I  shall 
be  able,  I  trust,  to  make  a  more  careful  examination  of  this  subject, 
and  by  examining  a  greater  number  of  points,  the  discrepancy  between 
the  observations  of  Messrs.  Foster  and  Whitney  and  mine  may  be 
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explained.  Mr.  L.  D.  EuiL-i-son,  a  inmin<;  cnf^inecr,  Avho  exainiiied 
these  points  with  me,  for  a  lon<^  time  re.sident  of  ()ntoiia<;on  County, 
tells  me  he  has  observed  a  similar  state  of  thin<is  at  the  junetion  of  the 
trap  and  the  sandstone  at  Forest  Falls  and  in  a  southerly  direction 
from  Minnesota  mine  on  the  south  l)0UHdary  of  the  ran^^e,  and  that 
he  found  there  the  sanilstone  beds  resting  unconlbrmably  upon  the 
beds  of  trap  dipping  north. 

On  Symmetry  and  Homology  in  Limbs.     By  Dr.  J.  Wyman. 

Anatomists  who  have  compared  the  fore  and  hind  limbs  of  man 
and  animals,  have  mostly  described  them  as  if  they  were  parallel  rep- 
etitions of  each  other,  just  as  are  any  two  ribs  on  the  same  side  of  the 
body.  By  a  fcAv  they  have  been  studied  as  symmetrical  parts,  repeat- 
ing each  other  in  a  reversed  manner  from  before  backwards,  as  right 
and  left  parts  do  fi-om  side  to  side.*  We  have  adopted  this  last  mode 
of  viewing  them,  because,  though  open  to  grave  objections,  as  Avill  be 
seen  further  on,  the  difficulties  met  with  are,  on  the  whole,  fewer  than 
in  the  other,  and  because  too,  it  is  supported  by  the  indications  of 
fore  and  hind  symmetry  in  other  parts  of  the  body. 

Among  animals,  two  organs  or  pai'ts,  generally  sjieaking,  are  said  to 
be  symmetrical  when  they  are  situated  on  opposite  sides  of  an  axis, 
and  are  alike  in  form  and  size,  but  one  is  the  reverse  of  the  other,  as 
is  everywhere  obvious  in  those  which  are  right  and  left.  It  is  not  to 
be  understood,  however,  that  this  likeness  is  absolute ;  for  while  it  is 
very  generally  true  that  such  right  and  loft  parts  are  alike  in  size  and 
form,  or  very  nearly  so,  it  occasionally  happens  that  they  are  very  un- 
like in  these  respects,  still  retaining,  however,  a  certain  amount  of 
symmetry.  We  have  striking  illustrations  of  this  in  the  claws  of  many 
Crustaceans,  as  in  Antaeus  and  Gelasimus,  and  in  the  right  and  left 
halves  of  the  body  of  Bopyrus.     Among  Acephalous  Molluscs,  this 

*The  following  are  among:  the  more  recent  articles  in  which  the  homologies  of 
the  limbs  .Tnd  their  symmetry  are  treated  of  at  length. 

S.  E.  I'ittard.  Article  Symmetry— Cyclopaedia  of  Anatomy  and  Physiology,  Vol. 
IV,  p.  845. 

Observations  on  the  Limbs  of  Vertebrate  Animals.  By  George  Humphrey,  M.  D., 

F.  II.  S.,  etc.,  Cambridge,  18G0. 

Charles  Martins.  Xonvelle  Comparaison  desMembres.  Memoires  de  I'Acad.  des 
Sciences  de  Montpellier  T.  ii,  p.  461.  1857. 

Also  by  the  same  author,  Memoire  sur  I'Osteologie  Compar^e  des  Articulations 
du  Coude  et  du  Genou.    Ann.  des  Sciences  Katurelles.    T.  xviii.    4™«  s^rie.    1862. 

Homologies  des  Membres  Pelviens  et  Thoraciques  de  I'Homme,  par  le  Docteur 
Foltz.    Journal  de  I'hysiologie,  T.  vi,  1863,  p.  49. 

On  Morphology  and  Teleology,  especially  in  the  limbs  of  Mammalia.    By  Burt 

G.  Wilder,  S.  B.,  Cambridge,  1865.  From  the  Memoirs  of  the  Boston  Society  of 
Katural  History. 

Also  by  the  same  author.  Morphological  Value  and  Relations  of  the  Human  Hand. 
Am.  Journal  of  Science,  Vol.  xliv,  July,  1867,  p.  44. 
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difference  is  in  some  cases  very  remarkable,  as  in  Radioliles,  Mono- 
pleura,  etc.,  where  one  of  the  valves  is  conical  and  spirally  twisted, 
while  the  other  is  quite  flat,  and  in  its  relation  to  the  other  valve,  re- 
sembles the  operculum  of  certain  Gasteropods. 

Among  Vertebrates  such  differences  an;  much  less  frequently  met 
with ;  they  hoAvever  exist,  and  symmetry  of  right  and  left  parts,  even 
in  the  himian  skeleton,  is  not  constant ;  it  may  even  be  doubted 
whether  absolute  symmetry  exists  anywhere.  Attention  has  recently 
been  called  to  asymmetry  in  the  base  of  the  skull,  and  by  a  compari- 
son of  the  bones  of  the  fore  arm  in  ten  skeletons,  we  have  found  the 
right  ulna  longest  in  eight,  the  left  in  one,  and  in  one  the  right  and 
left  bones  were  equal.  Differences  in  length  and  weight  were  also 
found  in  the  clavicles,  the  humerus,  and  other  parts  of  the  skeleton, 
but  in  different  degrees.  The  close  approach  to  absolute  symmetry  in 
some  of  the  minuter  details  of  structure  is  sometimes  quite  remark- 
able, as  in  the  arrangement  of  the  pajjillje  on  the  tips  of  the  fingers 
and  toes  of  most  individuals ;  in  some,  however,  the  asymmetry  of 
these  parts  is  quite  marked,  and  in  others  even  the  pattern  of  the 
figure  on  the  two  sides  is  changed.  More  marked  instances  of  asym- 
metry exist  in  the  unequal  nostrils,  and  more  or  less  bent  vomer  of 
some  Cetaceans,  in  the  rudimentary  right,  but  immensely  developed 
left  tusk  of  the  Narwal,  in  the  lower  jaw  of  the  adult  male  Mastodon 
which  has  a  tusk  on  the  left  side,  but  none  on  the  right,  in  the  unequal 
development  of  the  ovaries  and  oviducts  of  most  birds,  as  also  in  a 
similar  condition  of  the  carotid  arteries.  In  the  human  brain  the 
hinder  lobe  of  one  of  the  hemispheres,  more  commonly  the  left,  is 
longer  than  the  other,  as  may  easily  be  seen  in  the  cranium  by  the 
depth  of  the  corresponding  fossae.  In  the  illustrious  Bichat,  the  in- 
equality of  the  two  sides  of  the  head  amounted  to  deformity.  The 
most  striking  instances  of  all  are  to  be  found  in  the  halibut  (Hippo- 
glossus),  flounders  (Pleuronectes),  and  other  flat  fishes,  in  which  the 
bones  of  the  face,  the  brain  and  organs  of  sense  are  all  more  or  less 
distorted,  and  the  eyes  especially  are  unsymmetrically  placed. 

All  organs  which  are  thus  unlike  or  uns\Tiimetrical  in  the  adult, 
have  been  shown  by  embryologists,  as  by  Steenstrup  in  the  case  of 
the  flat  fishes,  and  also  in  the  crabs,  molluscs,  etc.,  by  other  observers, 
to  be  alike  in  the  embryo,  the  deviations  fi-om  true  symmetry  taking 
place  as  development  advances.  We  have  seen  a  lobster  nearly  three 
inches  in  length,  in  which  the  right  and  left  anterior  claws  were  stiU 
symmetrical. 

The  organs  of  the  great  cavities  in  adult  vertebrates  are  almost  uni- 
formly unsymmetrical  ;  nevertheless  in  the  embrj'o  the  symmetry  of 
these  parts,  even  of  the  liver,  is  complete.  In  some  fishes  tliis  is  true 
of  the  liver  of  the  adult,  and  in  a  few  instances  this  is  divided  Into  a 
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ripht  and  left  orj^an.     The  fundainental  idea  of  the  orj^ans  of  organic 
life  involves  the  condition  of  synimetiy. 

The  other  kind  of  symmetry,  viz.,  that  which  is  believed  to  exist 
between  the  fore  and  hind  parts  of  the  body  is  much  less  obvious,  and 
would  in  fact  be  p;enerally  ovcrl(K)ked,  the  deviations  from  true  sym- 
metry beiuf;  so  {rreat.  In  many  Articulates,  however,  this  deviation  is 
comparatively  slight,  especially  in  the  genera  Jaera  (Fig.  1),  Oniscus, 
Porcellio,  Asellus,  Cipuot/ioa,  and  other 
Isopods,  also  among  Myriapods,  as  in  the 
genera  Sciitir/era,  Scolopendra,  etc.,  in 
which  the  limbs  are  repeated  oppositely, 
though  with  (liferent  degrees  of  inequal- 
ity, from  the  centre  of  the  body  back- 
wards and  forwards.  W  to  the  general 
symmetry  of  such  fore  and  hind  ])arts 
we  add  certain  details  of  structure  occa- 
sionally seen,  especially  the  fact  that 
some  of  the  worms  and  Crustaceans 
have  organs  of  special  sense  developed 
in  the  last  as  well  as  in  the  first  seg- 
ments, the  evidence  that  the  fore  parts 
are  repeated  in  the  hinder  becomes  much 
stronger.* 

Among  Vertebrates,  as  will  be  seen 
further  on,  the  resemblance  between  the 
fore  and  hind  limbs  is  quite  obvious,  and 
the  symmetry  of  plan  easily  recognized  ; 
but  in  the  majority  of  animals,  whether  vertebrate  or  invertebrate, 
fore  and  hind  parts,  though  symmetrical  in  plan,  actually  differ  largely 
from  each  other,  both  in  size  and  form,  and  thus  present  a  distorted 
symmetry  like  that  which  has  already  been  noticed  between  right  and 
left  parts.  The  analogy  holds  still  further,  since  the  fore  and  hind 
limbs,  however  widely  they  may  differ  in  the  adult,  are  as  nearly  alike 
in  the  early  embryo  as  are  corresponding  limbs  on  the  right  and  left 
sides.  In  right  and  left  parts,  however,  distorted  symmetry  is  the  ex- 
ception, while  in  the  fore  and  hind  parts  of  adults  it  is  the  rule. 

A  sufficient  explanation  of  this  deviation  from  complete  symmetry 
is  found  in  the  circumstance  that  in  right  and  left  parts  the  functions 
are  generally  similar  and  equal,  while  this  is  seldom  the  case  in  fore 
and  hind  ones.     Identical  and  homologous  parts  having  similar  and 

*  Leuckart  and  Van  Beneden  have  shown  that  Mysis  has  an  ear  in  the  last  seg- 
ment, and  Schmidt  has  described  an  eye  in  the  same  part  in  Amphicora,  a  worm. 
Kat.  Hist.  Rev.,  April,  1862,  p.  133.  See  also  Quatrefages,  3Iemoire  sur  la  FamiUe 
des  Polyophlhalmiens,  Ann.  des.  Sc.  Kat.  3°""  serie,  T.  xiii,  p.  5. 
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equal  fu  actions  will  have  equal  growth  and  development,  while  the 
revei-se  will  be  the  case  in  those  having  the  opposite  conditions.  A 
close  ap^iroach  to  fore  and  hind  symmetry  of  limbs  is  found  in  certain 
swimming  animals,  as  the  Ornithorhynchus  and  Ichthj/osaurus,  while 
extremt  asymmetry  is  found  in  birds,  in  which  aerial  locomotion  be- 
longs to  the  arms,  and  land  or  aquatic  locomotion  to  the  legs,  or  as 
in  the  kangaroos  and  other  jumping  animals,  where  the  hind  limbs 
predominate  so  largely  over  the  fore  ones,  and  in  the  apes  and  three- 
toed  sloths,  where  the  reverse  is  the  case.  Similar  extrenie  differences 
are  still  better  indicated  by  the  animals  Avhose  tracks  are  left  in  the 
Connecticut  River  sandstones,  as  tor  example,  in  Aiiomoepus  and 
analogous  forms. 

The  f  lets  brought  to  light  by  the  study  of  embryos,  oiFer  additional 
evidence  in  support  of  the  view  that  the  fore  and  hind  portions  of  the 
body  are  in  idea  symmetrical.  As  already  stated,  this  is  the  more 
noticeable  the  nearer  the  embryo  is  to  the  earliest  stage  of  its  develop- 
ment ;  and  it  is  to  this  that  attention  should  be  carefully  turned,  for 
as  the  embryo  becomes  more  speciaHzed,  and  its  organs  take  on  those 
forms  wliich  adapt  the  individual  to  its  future  conditions  of  life,  the 
differences  rapidly  increase. 

In  the  general  development  of  the  ver- 
tebrate embryo,  the^'r.s-^  fact  which  strikes 
us,  as  it  increases  in  size,  is,  that  this  in- 
crease i.i  not  from  a  growth  from  before 
backward,  but  from  a  central,  and,  as  it 

were,  a  neutral  point,  both  backwards  and 

forward?;,  so  that  the  two  ends  are  made 
to  recede  from  the  centre  in  opposite  di- 
rections, just  as  do  the  radicle  and  plum- 
ule of  a  plant  from  the  point  where  these 
are  continuous.     By  this  process  the  head  T 

and  tail  both  become  free,  while  the  cen-  I 

tral  part  of  the  body  remains  attached  to  ! 

the  yelk.  6>c«nt?/y,  the  primitive  groove  of  „.     „ 

the  nervous  axis  in  its  earliest  stage  (Fig. 

2)  is  nearly  symmetrically  enlarged  at  either  end,  so  as  to  form  two 
opposite  dilatations :  one  the  precursor  of  the  future  cerebral  vesicles, 
and  the  other  of  the  rhomboidal  sinus,  which  last  has  only  a  temporary 
existence  in  the  mammals,  but  is  permanent  in  the  birds.*     T/iird/t/, 

*  In  sorie  adult  fishes  the  spinal  marrow  ends  in  a  ganglionic  enlargement,  form- 
ing a  kind  of  caudal  brain.  We  have  found  such  a  ganglion  quite  conspicuous  in 
the  American  Lophiiis,  and  Quatrefages  describes  one  in  Amphiocus,  which  is  all 
the  more  striking,  since  it  is  only  a  diminutive  repetition  of  the  fore  end  of  the 
a.xis.  Th'!  distribution  of  the  last  pair  of  nerves,  as  seen  in  his  admirable  figures, 
is  also  syr.imetrical  with  that  of  the  first. 
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when  the  spinal  groove  closes  up  by  tlie  union  of  the  dorsal  laniinaj,  it 
does  so,  as  lleichert  has  shown,  by  tlie  union  of  its  lips,  first  in  the 
niiddlc!  jKjrtion,  and  tiien  irradually  in  a  symmetrical  manner  towards 
either  end.  I'^ourt/ili/,  in  the  four  classes  of  vertebrates  the  first  traces 
of  the  vertebral  segments  are  to  be  found  in  three  or  four  pairs  of 
plates  which  appear  on  either  side  of  the  primitive  axis  midway  be- 
tween the  two  ends,  from  which  region  they  are  multiplied  and  ex- 
tended forwards  to  the  head,  and  backwards  to  the  tail,  by  the  devel- 
opment of  new  plates,  thus  lengthening  the  column  in  a  symmetrical 
manner  (Figs.  3,4).     The  ossification  of  the  bodies  of  the  vertebrae 
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takes  place  in  the  same  order,  beginning  in  the  middle  and  extending 
in  either  direction.     During  the  first  half  of  foetal  life,  and  even  be- 
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yond  It,  in  the  human  body,  the  bodies  of  the  vertebrfB  first  ossified, 
viz.,  those  in  the  middle,  are  the  largest,  and  from  these  the  column  of 
bodies  gradually  tapers  to  the  head  and  coccyx.  It  is  only  towards 
the  end  of  foetal  life  that  the  lumbar  vertebra;  assume  larger  pi'opor- 
tions.  Fifthly,  a  resemblance  analogous  to  that  which  exists  between 
the  opp  jsite  ends  of  the  nervous  system  and  of  the  vertebral  column, 
can  also  be  traced  in  the  intestinal  canal.  Oken  first  maintained  the 
idea  thst  the  oral  and  anal  portions  of  this  canal  repeat  each  other. 
Notwithstanding  the  ridicule  which  has  been  directed  to  this  view  of 
his,  fairly  examined,  it  will  be  found  to  have,  underlying  it,  at  least 
the  semblance  of  a  truth.  The  two  opposite  ends  agree  in  this,  that 
in  the  embryos  of  all  air-breathing  animals  there  is  developed  from  the 
abdominal  side  of  each  end  of  the  straight  symmetrical  intestine  a  sac ; 
that  in  ront  foi-ming  the  lung,  and  that  behind  the  allantois,  and  each 
opening  into  the  intestine  by  a  narrow  neck.  The  allantois  as  well  as 
the  lung  is  a  respiratory  organ,  but  it  is  not  justifiable  to  cite  a  function 
as  an  indication  of  homology.  The  correspondence  between  the  two 
ends  of  the  canal  is  still  turther,  but  less  clearly,  indicated  in  the  sub- 
sequent division  of  them,  the  fore  end  into  mouth  and  nostrils,  or 
respiratory  and  digestive  portions,  and  the  hind  into  anal  and  genito- 
urinary portions,  and  still  further  by  the  development  of  the  tongue 
on  the  floor  of  the  mouth,  and  of  the  male  organ  on  that  of  the  geni- 
tal portion  of  the  intestine.  In  most  mammals  the  genito-urinary  por- 
tion becomes  wholly  separated  from  the  digestive,  while  the  respiratory 
does  not.  Nevertheless  In  the  embryo  the  fii-st  retains  Its  connection 
for  a  certain  time,  as  is  permanently  the  case  In  the  birds  and  reptiles. 
The  most  striking  facts  bearing  upon  the  idea  of  fore  and  hind  sym- 
metry are  to  be  found  in  the  development  of  the  limbs.  Von  Baer 
has  described  the  phases  which  the  limbs  assume,  as  also  their  attitudes 
as  they  advance  towards  their  permanent  condition.  We  have  traced 
these  successive  positions  in  several  embryos,  and  from  them  the  fol- 
lowing description  is  drawn.  The  limb-buds,  when  first  formed,  are 
simply  tegumentary  -outgrowths,  and  project  at  right  angles  from  the 
sides  of  the  body  in  the  form  of  half  oval  discs.  As  they  increase  in 
length  they  become  divided  Into  a  somewhat  flattened,  disc-like  end, 
which  becomes  the  future  hand  or  foot,  and  a  pedicle  which  connects 
this  with  the  trunk.  This  pedicle  is  transformed  Into  the  fore  arm  and 
leg,  and  partly  into  the  arm  and  thigh ;  the  remaining  portions  ox 
these  last,  when  developed,  result  from  a  still  further  outgrowth  from 
the  body  which  takes  place  at  a  later  period.  In  the  second  stage  the 
limbs  are  each  bent  to  an  angle  at  a  point  near  the  trunk,  so  that 
their  ends  are  directed  downwards,  and  what  were  previously  the  under 
sides  of  the  disc-like  hands  and  feet  (the  body  being  supposed  to  be 
horizontal),  have  now  become  vertical  and  face  inwards  ;  they  are  the 
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soles  and  palms.  The  angle  formed  in  tlie  limbs  corresponds  with  the 
elbows  and  the  knees,  and  thus  marks  od"  lore  arms  and  legs  ti-om  arms 
and  thiirhs,  these  last  being  very  short.  Tkinliii,  during  the  stage  just 
mentioned,  both  >ipper  arms  and  thighs  projected  at  right  angles  from 
the  sides  of  the  body.  They  now  begin  to  change  thi-ir  direction  with 
reference  to  the  trunk,  but  in  a  perfectly  synunetrical  manner.  The 
elbow  which  has  thus  far  projected  outwards,  now  swings  backwards 
to  the  side  of  the  thora.x,  and  the  knee  forwards  towards  the  side  of 
the  abdomen.  This  condition  of  things  is  readily  seen  in  a  human 
embryo  in  the  writer's  collection,  measuring  0.(J0  inch  in  length,  and 
represented  in  Fig.  5.  The  csflect  of  this  change  of  position  would  be 
to  make  the  palms  face  forwards,  and  it 
makes  the  soles  face  partly  backwards. 
This  tendency,  however,  as  regards  the 
hand,  is  counteracted  by  a  remarkable 
change  of  position  in  the  fore  arm.  This 
is  slowly  rotated  inwards,  so  that  the  palm 
is  made  to  face  almost  backwards.  In 
those  animals  which  walk  on  the  palms 
jri„  5  of  their  hands,  the  hand  is  bent  on  the 

fore  arm, so  that  its  back  is  raised,  the  palm 
directed  more  or  less  downwards,  and  thus  the  limb  is  adapted  to  walk- 
ing or  crawling.  At  the  same  time  a  similar  change  takes  place  in 
the  feet,  the  backs  of  which  are  raised  towards  the  fore  part  of  the 
leg,  and  the  toes  directed  forwards,  and  the  sole  downwards.  The 
rotation  of  the  fore  arm  just  mentioned  is  the  chief  cause  of  the  inter- 
ference with  the  symmetry  of  the  limbs  ;  were  it  not  for  this  the  hands 
and  feet  would  have  assumed  exactly  symmetrical  attitudes,  the  toes 
projecting  forwards  and  the  fingers  backwards,  the  back  of  the  foot 
looking  towards  the  fore  part  of  the  leg,  and  the  back  of  the  hand 
towards  the  hind  part  of  the  fore  arm. 

If  we  admit  the  idea  of  symmetry  in  structure  between  arms  and 
legs,  and  would  compare  the  movements  of  the  two  in  man  and  ani- 
mals, we  must  change  in  some  respects  the  terms  flexion  and  extension, 
from  those  ordinarily  used  in  the  description  of  the  human  body.  We 
will  suppose  the  human  skeleton  suspended  with  the  vertebral  column 
horizontal,  the  limbs  sUghtly  flexed,  the  toes  and  fingers  pointing 
downwards,  the  palms  facing  forwards  and  the  soles  backwards.  Flex- 
ion of  the  humerus  would  be  backwards,  of  the  femur  forwards  ;  of  the 
fore  arm  forwards,  of  the  leg  backwards  ;  of  the  hand  backwards,  that 
is  by  carrying  the  back  of  it  towards  the  back  of  the  fore  arm,  and 
the  foot  forwards.  Thus  the  movements  would  be  symmetrical  through- 
out iii  the  two  limbs.  Supposing  the  limbs  to  be  of  equal  strength, 
somewhat  flexed,  the  soles  and  palms  resting  on  the  ground,  they 
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would  antagonize  each  other  in  their  action ;  the  fore  limbs,  if  ex- 
tended, would,  in  consequence  of  their  obliquity,  tend  to  push  the 
body  upwards  and  backwards,  and  the  hind  limbs  under  the  same 
conditions  upwards  and  forwards.  The  two  acting  together  would 
give  rise  to  a  resultant  motion  upwards.  By  the  rotation  of  the  fore 
arm  in  the  embryo  the  action  of  the  fore  limb  is  reversed,  and  thus  in 
the  forward  movement  of  the  body  cooperates  with,  instead  of  antag- 
onizing, the  hind  limb. 

When  fully  developed,  therefore,  the  fore  and  hind  limbs  of  ani- 
mals have  a  general  symmetry  except  in  the  following  respects  ;  the 
bones  of  the  fore  arm  cross  each  other,  while  those  of  the  legs  do  not, 
and  the  toes  and  fingers  are  both  directed  forwards.  If,  however,  the 
fore  arm  be  rotated  outwards  through  half  a  circle,  so  as  to  make 
the  bones  parallel,  as  in  the  leg,  thus  counteracting  the  change  which 
took  place  during  development,  the  general  symmetry  would  be 
restored,  and  be  complete.  There  would,  however,  exist  a  certain 
amount  of  special  asymmetry  in  the  position  of  the  thumb  and  great 
toe,  for  these  Avould  be  on  opposite  sides  of  the  two  limbs.  Of  this 
difficulty  we  shall  speak  again  further  on. 

The  symmetry  of  disease  to  which  attention  has  of  late  years  been 
called,*  also  helps  to  sustain  the  idea  of  fore  and  hind  symmetry.  Cer- 
tain maladies,  as  psoriasis,  leprosy,  syphilis,  etc,  not  only  attack  cor- 
responding or  symmetrical  portions  of  right  and  left  parts,  but  also  of 
fore  and  hind  parts.  Certain  skin  diseases  attack  the  backs  of  the 
hands  and  feet,  or  the  palms  and  soles,  or  the  elbows  and  knees.  The 
earthy  deposits  in  the  arteries  show  a  similar  tendency  to  symmetrical 
distribution.  Such  instances,  however,  are  quite  rare  in  comparison 
with  the  vast  proportion  of  diseases  in  which  no  such  tendency  is  ap- 
parent. They  nevertheless  tend  to  show  that  homologous  parts,  either 
on  the  right  and  left,  or  fore  and  hind  parts  of  the  body,  have  such  a 
constitution  that  they  are  more  amenable  to  the  influence  of  a  given 
disease  than  other  parts. 

We  pass  by  only  with  a  mention  a  third  kind  of  symmetry,  which 
has  been  much  insisted  on  by  some  anatomists,  viz.,  that  between  the 
dorsal  and  abdominal  parts.  Under  certain  circumstances  this  kind 
of  symmetry  becomes  almost  exact,  as  may  be  seen,  for  example,  In  a 
vertical  section  of  the  tail  of  a  fish,  where  the  arrangement  of  the 
bones,  etc.,  below  a  horizontal  line,  passing  through  the  vertebral  col- 
umn, is  only  a  reversed  copy  of  the  jiarts  above. 

*  William  Budd.    Medico-Cliirurgical  Transactions,  London.    Vol.  xxv,  1852. 
James  Taget.     Surgical  I'atholofry.     Pliiladelphia.     18G0.     p.  27. 
Burt  Ci.  Wilder.    I'atliolojrical  I'olarities,  or  What  has  been  called  Symmetry 
in  Disease.     Boston  Medical  and  Surgical  Journal,  April  5tL,  186G. 
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The  statements  which  have  been  made  in  the  previous  pages  are 
intended  to  show  that  even  in  right  and  left  parts,  symmetry  is  of  vari- 
ous den-rees,  and  Is  rarely,  if  ever,  absolute.  Asymmetry,  however, 
is  in  most  cases  slight,  but  may  in  certain  others  become  as  great  as 
tliat  between  fore  and  hind  limbs,  in  accordance  Avith  the  degree  of 
difl'crence  in  the  function  of  the  two  sides.  These  differencef;  do  not, 
nevertliolcss,  prevent  our  recognizing  the  idea  of  symmetry  of  plan 
underlying  the  structure  of  such  parts.  In  comparing  fore  t^nd  hind 
limbs,  it  has  been  shown  that  they  are  sometimes  nearly  symmetrical, 
but  o-enerally  the  symmetry  is  largely  distorted.  But  if  we  bear  in 
mind  the  fact  that  the  limbs  which  in  the  adult  arc;  the  most  unsym- 
raetrical,  are  quite  symmetrical  in  the  embryo,  the  hypothesis  that  the 
idea  of  symmetiy  underlies  their  structure  is  rendered  highly  prob- 
able. 

Analogy  beticeen  symmetry  and  polarity.  From  what  has  beeti  stated 
it  is  obvious  that  in  the  early  stages  of  development  there  is  at  work 
a  force  which  regulates  the  distribution  of  the  particles  of  matter  out 
of  which  the  embryo  is  formed  in  a  symmetrical  manner,  and  that  up 
to  a  certain  stage  there  is  symmetry,  not  only  of  right  and  left,  but 
of  fore  and  hind  parts.  The  essential  characteristic  of  this  force  is 
that  it  o-ives  rise  to  similar  but  reversed  forms  on  the  two  sides  zis  well 
as  on  the  two  ends  of  the  axis  of  the  body. 

If  we  look  for  any  thing  among  known  forces  analogous  to  this 
force,  it  is  to  be  found,  if  anywhere,  In  those  known  as  polar  forces. 
The  essential  features  of  polarity,  as  of  symmetry,  are  antrgonism, 
oppositeness  or  inversion,  either  of  qualities  or  forms.  Studying  the 
subject  from  the  most  general  point  of  view,  there  are  strikin<;  resem- 
blances between  the  distribution  of  matter  capable  of  assuming  a  polar 
condition,  and  free  to  move  around  a  magnet,  and  the  distribution  of 
matter  around  the  nervous  axis  of  an  embryo. 

In  every  complete  series  of  magnetic  curves  formed  by  particles  in  a 
polar  condition,  there  are  two  neutral  lines  (Fig.  6,  A),  one  extending 
leno-thwise  of  the  magnet,  so  that  the  curves  formed  may  be  divided 
into  ri<Tht  and  left ;  secondly  a  transverse  one,  the  particles  on  each 
side  of  which  form  the  north  and  south  curves,  or  which  for  purposes 
of  comparison  might  be  called  fore  and  hind  curves.  In  the  ri;Tht  and 
left  series  those  which  are  on  one  side  of  the  long  axis  are  symmetrical 
with  those  on  the  other  and  not  In  themselves,  and  in  the  north  and 
south  series  those  on  either  side  of  the  transverse  neutral  line  are  sym- 
metrical with  each  other,  and  not  in  themselves. 

If  these  curves  are  projected  on  paper,  and  this  be  folded  on  the 
line  of  the  longitudinal,  or  north  and  south  axis,  the  curves  of  opposite 
sides  or  opposite  ends  will  correspond  as  right  and  left  hands  or  other 
double  organs    do  when  applied  to,  or  placed  opposite  each   other. 
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The  same  is  true  of  the  north  and  south  curves  when  the  paper  is 
folded  on  its  transverse  axis. 


:fn/ 


Fig.  6. 


The  distribution  of  particles  just  described,  corresponds,  first,  to  all 
that  we  designate  as  right  and  left  in  normal  development ;  second,  to 
all  that  we  designate  as  fore  and  hind  with  reference  to  the  long  axis 
of  the  body,  and  which  is  characterized  by  symmetry  in  structure. 

Not  only  is  there  this  analogy  between  the  distribution  of  matter 
around  a  magnet,  and  that  around  the  nervous  axis  of  the  normal 
embryo,  but  the  analogy  is  still  more  striking  in  the  curves  formed  by 
the  combined  action  of  two  adjoining  magnets  and  the  appearances 
found  in  more  or  less  double  monsters. 

If  two  magnets  are  placed  parallel  to  each  other,  and  at  a  distance, 
two  sets  of  curves  are  formed  as  in  the  usual  way ;  but  if  they  are 
brought  so  as  to  be  within  each  other's  influence  (Fig.  6,  B),  the  two 
magnetic  figures  are  combined,  and  now  form  a  single  compound  one, 
the  middle  portion  of  which  consists  of  the  curves  from  the  two  adjoin- 
ing sides  of  the  magnets ;  and  the  particles  from  either  series  of  curves 
do  not  pass  beyond  the  line  where  the  forces  of  the  two  magnets  are  in 
equilibrium,  but  are  deflected  upwards  or  downwards,  north  or  south. 
In  this  manner  that  portion  of  the  figure  formed  by  the  particles  ar- 
ranged between  the  two  magnets  becomes  symmetrical,  one  half 
consisting  of  particles  belonging  to  the  right  magnet,  and  the  other 
half  of  those  belonging  to  the  left.  The  symmetry  of  the  whole 
compound  figure  thus  formed  is  in  all  respects  as  perfect  as  that  of 
the  ordinary  figure  from  a  single  magnet.  If  such  a  compound  figure 
is  projected  on  paper,  and  this  be  folded  on  either  the  longitudinal  or 
transverse  axis  of  the  ivhole  figure,  the  opposing  halves  will  corres- 


Wymaii.]  256  fJuneS, 

pond.  The  right  and  left  curves  belonging  to  the  same  magnet  will 
not  now  Ije  symmetrical  with  each  other,  but  all  the  curves  foi-med  by 
one  magnet  will  be  symmetrical  with  those  formed  by  the  other. 

In  abnormal  development,  if  two  nervous  axes  are  formed  en  oppo- 
site sides  of  one  and  the  same  yelk,  each  axis,  or  rather  the  synmiet- 
rical  Ibree,  the  axis  of  action  of  which  corresponds  with  the  nervous 
axis,  will  distribute  the  organic  matter  under  its  influence  without 
coming  in  collision  with  that  of  the  other,  except  near  the  umbilicus, 
so  that  two  nearly  perfect  embryos  will  be  formed,  as  in  the  case  of 
the  Siamese  twins. 

If  the  two  axes  are  formed  side  by  side,  and  so  near  to  each  other 
that  the  particles  under  their  respective  influence  come  in  contact, 
then  at  the  line  of  contact  a  series  of  intermediate  organs  or  limbs, 
will  be  formed  in  connection  with  the  two  axes,  as  is  commonly  seen 
in  those  double  monsters  which  present  what  is  called  lateral  doubling. 
Here,  too,  as  in  the  case  of  the  double  magnetic  curves,  the  right  and 
left  parts  connected  with  one  and  the  same  nervous  axis  will  no  longer 
be  symmetrical  with  each  other,  but  those  connected  with  the  right 
half  of  one  axis  will  be  symmetrical  with  those  connected  >vrith  the 
letl  half  of  the  other,  or  in  other  words,  the  two  bodies  thu?  united 
will  be  symmetrical  with  each  other,  but  will  not  be  bilaterally  sym- 
metrical in  themselves. 

If  the  mao-nets  are  now  inclined  towards  each  other  (Fig.  6,  C),  so 
as  to  touch  at  one  end,  forming  a  V,  then  we  shall  have  the  particles 
arrano-ed  so  as  to  produce  a  figure  double  at  one  end,  but  singlj  at  the 
other.  The  ends  of  the  magnets  which  are  separated  will  arrange 
their  particles  so  as  to  form  a  double  series  of  curves,  which  are  com- 
pletely independent  of  each  other ;  but  as  the  magnets  come  nearer 
together  the  intervening  curves  are  gradually  modified  or  suppressed, 
and  at  last  a  single  symmetrical  terminal  figure  is  formed.  Cue  half 
of  this  terminal  portion  is  however  formed  under  the  influenc<i  of  the 
right,  and  the  other  of  the  left  magnet. 

Likewise  in  certain  double  embryos  If  the  axes  are  Incliu'^d  so  as 
to  form  a  V-shaped  figure,  the  two  separated  ends  will  have  a  head 
more  or  less  complete,  but  as  the  two  axes  converge  below,  the  or- 
o-ans  become  more  or  less  fused  and  suppressed,  and  at  ler  gth  the 
hindmost  are  reduced  to  the  normal  type,  all  intermediate  ones  having 
become  obsolete.  The  body  will  be  provided  with  two  legs,  but  one 
will  be  connected  with,  and  under  the  control  of  the  right  axis,  and 
the  other  under  that  of  the  left.  Precisely  such  a  case  is  fDund  in 
the  well  known  instance  of  Rltta-Christlna.  The  completeness  of  the 
intermediate  organs  in  a  given  instance,  as  in  the  case  of  the  inter- 
mediate magnetic  curves,  will  depend  upon  the  degree  of  divergence 
or  separation  of  the  axes. 
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In  comparing  the  results  of  the  symmetrically  acting  force  in  ani- 
mals with  a  polar  force  like  that  of  magnetism,  it  is  not  intended  to 
imply  that  the  two  forces  are  the  same,  but  only  that  they  have  like 
modes  of  acting,  and  that  when  left  to  themselves  undisturbed  by 
other  influences,  each  tends  to  produce  symmetrical  figures.  The 
type  or  general  idea  of  any  of  the  double  monsters  may  be  imitated 
by  the  combined  action  of  two  magnets. 

In  the  preceding  paragraphs  we  have  spoken  of  the  symmetrical 
distribution  of  the  particles  of  matter  around  the  nervous  axis  as  if 
the  distributing  force  emanated  from  this  axis.  It  is  not  to  be  inferred 
that  such  is  actually  the  case,  since  the  force  is  already  in  action  be- 
fore the  nervous  axis  itself  is  formed,  and  may  be  said  to  be  manifested 
in  the  first  stage  of  the  segmentation  of  the  yelk  ;  for  when  the  whole 
yelk,  or  as  in  some  cases,  a  limited  portion  of  it,  divides  into  two  dis- 
tinct segments,  such  division  shows  that  a  symmetrically  acting  force  is 
already  present ;  in  fact,  we  have  now  right  and  left  parts.  Such  force 
is  again  manifest  when  a  new  division  takes  place  at  right  angles  to 
the  first,  separating  each  right  and  left  portion  into  two  others,  which 
may  be  compared  to  the  fore  and  hind  divisions  of  the  body ;  even  the 
nervous  axis  itself  is  symmetrically  developed  under  the  influence  of 
this  same  force.  The  nervous  axis,  however,  when  formed,  coincides 
with  the  axis  of  the  symmetrically-distributing  force. 

The  use  of  the  term  polarity  in  connection  with  organic  structures 
has  long  been  familiar  to  physiologists,  but  apparently  with  very  varied 
signification.  Oken  in  his  celebrated  "Programm"  uses  the  following 
words  with  regard  to  the  skeleton :  "This  skeleton  repeats  itself  at  the 
two  poles ;  each  pole  repeats  itself  in  the  other,  and  they  are  head 
and  pelvis."  It  does  not  apj^ear  from  this,  nor  from  any  other  state- 
ment of  his  that  we  have  seen,  precisely  what  he  understood  by  the 
word  pole.  At  the  present  day  few  will  agree  with  him  that  the  head 
and  pelvis  repeat  each  other.  Still,  although  these  parts  are  not  com- 
parable, the  idea  underlying  his  statement,  viz.,  that  the  two  ends  of 
the  body  do  repeat  each  other,  may  be,  and  we  believe  is,  correct. 

In  order,  howevei',  that  they  may  be  repeated  as  if  under  the  influ- 
ence of  a  polar  force,  or  of  a  force  acting  in  a  manner  analogous  to 
one,  there  should  be  a  more  or  less  symmetrical  repetition  of  homolo- 
gous parts. 

The  term  pole  is  often  used  in  the  description  of  eggs  and  of  cells ; 
in  the  former  to  distinguish  the  portion  of  the  egg  whei-e  tlie  oily  mat- 
ters are  collected  from  tlie  opposite  side  where  there  is  only  albumen, 
and  in  the  latter,  simply  to  designate  the  two  ends  without  intending 
thereby  to  imply  any  difierence  of  {juality  or  force.  In  the  nervous 
system  cells  are  described  as  "unipolar,"  "bipolar,"  or  "multipolar," 
which  only  means  that  they  are   prolonged  livto  one!  or  more  points, 
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"caudtitc!  ivppemlages,"  or  processes  whieli  connect  them  with  the  nerve 
tubes. 

Owen  nppcars  to  make  use  of  the  term  polarity  in  the  sense  in 
which  it  is  made  to  stand  as  represent iri'j;  the  quality  of  a  force  actin^ 
in  animal  bodies,  and  ])roducing  symmetrical  results.  After  compar- 
ing^ the  dorsal  and  abdominal  portions  of  the  vertebral  arches,  and 
s!iowin<^  that  they  repeat  each  other,  he  says  '-symmetry  and  jjolaritv, 
or  s(;rial  homology  of  the  parts  of  the  same  vertebral  segment  is  usuallv 
still  more  strictly  observed  in  the  transverse  direction,  and  is  so  obvi- 
ous as  to  have  immediately  led  to  the  detection  of  the  homologous 
parts,  which  are  accordingly  distinguished  as  right  and  left."*  lie 
does  not,  however,  recognize  the  symmetry  of  fore  and  hind  parts. 

Prof  Dana  uses  the  term  in  the  same  manner.  "An  animal  is  cm- 
bodied  or.  concentrated  force,  which  force  manifests  polarity  in  the 
results  of  its  action  in  development,  that  is  in  the  oppositeness  of  the 
anterior  and  posterior  extremities  of  the  structures  evolved,  and  also  in 
the  dorso-ventral  relation  of  these  structures."  f 

Polarity,  according  to  Mr.  Faraday,  may  be  considered  as  "an  axis 
of  power,  having  contrary  forces  exactly  equal  in  opposite  directions." 
This  power  will  produce  perfectly  symmetrical  figures,  however,  only 
when  wholly  free  from  the  influence  of  a  superior  force.  In  the  pres- 
ence of  such  it  may  be  interfered  with,  or  have  the  results  of  its  ac- 
tion so  changed  as  to  give  rise  to  forms  whose  symmetry  is  more  or 
less  distorted,  as  is  so  fi'equently  the  case  in  crystals ;  these,  we  are 
told,  being  exactly  symmetrical  only  in  idea. 

In  the  vertebrate  animal,  the  plan  of  construction  appears  to  be  in 
accordance  with  the  idea  of  general  symmetry,  Avhich  in  the  early 
stages  of  development  is  maintained  at  the  two  ends  as  well  as  the 
two  sides  of  the  axis,  but  subsequently  is  more  or  less  interfered  with  to 
adapt  the  animal  to  its  special  conditions  of  life.  This  force,  produc- 
inor  symmetry,  acts  in  a  manner  analogous  to  a  polar  force.  To  desig- 
nate the  disturbing,  or  rather  adapting  force,  by  Avhich  the  force 
tending  to  act  in  a  symmetrical  manner  is  interfered  with,  we  must 
still  retain  the  term  vital  or  life-force,  although  this  may  in  the  end 
prove  only  a  physical  force  acting  under  special  conditions. 

Homolor/i/.  Owen  defines  a  homologue  to  be  "the  same  organ  in 
different  animals  under  every  variety  of  form  and  function."  J  When 
parts  are  repeated  in  the  same  animal,  not  from  right  to  left,  but  from 
before  backwards,  either  on  the  middle  line  of  the  body,  as  the  ver- 
tebra? or  sternal  pieces,  or  on  the  same  side,  as  the  ribs,  such  parts 
are  homoloofons,  but  not    in    the  same  sense   as    when  they  are  re- 

*  Archetype  and  Ilomolofries  of  tlie  Vertobratp  Skeleton.     London,  1848.   p.  166. 
fAm.  Journal  of  Science.     Vol.  xxvii,  p.  157,  18ui.     See  also  Vol.  lxi,  p.   154, 
1836.     See  also  Wilder  op.  c't.    p.  9. 
X  Archetype  and  Homologies  of  Vertebrate  Skeletons,    p.  7. 
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peated  in  different  animals ;  in  the  first  case  he  calls  them  homotypes 
and  in  the  second  homoloc/ues. 

As  a  general  rule,  homologous  parts  resemble  each  other  in  form 
and  uses,  and  by  these  are  easily  recognized.  But  there  are  instances 
in  which  form  and  use  are  insufficient  for  the  determination  of  the 
homology  of  a  given  part.  The  "prickly  pear"  (Opuntia)  which  has 
the  appearance  of  being  all  leaves,  is  in  reality  all  stem,  and  this  has 
not  only  the  form  but  the  function  of  leaves.  Two  homologous  bones 
from  different  animals  may  be  so  imlike  that  an  anatomist  might  be 
excused  for  taking  them  for  different  parts  ;  and  on  the  other  hand, 
two  different  parts  may  be  so  nearly  alike  that  were  one  not  on  his 
guard  they  would  be  considered  homologous.  Even  Cuvier,  in  his 
earlier  days,  mistook  the  coracoid  of  a  turtle  for  the  scapula,  on  ac- 
count of  its  shape.*  Among  teeth,  molars  and  premolars  interchange 
forms.  Even  here  Cuvier  was  misled  by  this  circumstance  and  de- 
scribed the  large  back  teeth  of  the  feline  carnivora  as  true  molars. 
Owen  has  shown  that  these  supposed  molars  were  the  successors  of  de- 
ciduous teeth  and  therefore  premolars.  Human  anatomists  have  gen- 
erally misunderstood  the  homology  of  the  articulating  surfaces  of  the 
atlas  and  the  upper  part  of  the  axis  ;  and  from  their  use  have  de- 
scribed them  as  if  they  were  "  articulating  processes,"  while  in  man 
and  most  mammals,  these  processes  do  not  exist  in  the  vertebrae  men- 
tioned. True,  articulating  processes  are  found  in  the  Cetacea,  and 
some  birds  and  reptiles,  co-existing  with  the  articulating  surfaces 
above  mentioned,  and  occupying  the  true  position  of  articulating 
processes  which  the  "surfaces"  do  not.  We  might  extend  the  list  of 
such  instances,  but  it  is  unnecessary. 

As  the  form  and  use  of  a  given  part  under  certain  circumstances 
may  leave  us  in  doubt  as  to  its  homology,  we  need  some  other 
guide.  This  may  be  found,  as  Geoffroy  St.  Hilaire  long  since  pointed 
out,  in  the  relative  position.  The  tusks  of  the  elephant  and  mastodon 
are  only  known  to  be  incisors  by  their  position  in  the  intermaxillary 
bones,  and  the  radius  and  ulna  of  Icthyosaurus  and  Plesiosaurus  are 
identified  by  their  relation  to  the  humerus  and  carpus,  and  not  by 
their  forms  or  uses.  Had  those  been  the  only  parts  of  the  above 
mentioned  animals  which  had  been  discovered,  naturalists  would  have 
hardly  suspected  them  to  be  ulna  and  radius.  So  in  the  determination 
of  homotypes  we  are  not  to  expect  precise  similarity  of  forms,  as  these 
are  liable  to  differences  analogous  to  those  of  homologues,  as  is 
especially  the  case  in  the  carpus  and  tarsus. 

If  we  are  justified  in  accepting  the  conclusions  set  forth  in  this  pa- 
per, then  by  an  apj)lication  of  them  the  homotypes  in  the  two  limbs 

*  Lemons  sur  TAnat.  Comp.     1"   edit.     T.  I,  p.  252. 
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mav  be  roadilv  (k'terniincd,  for  those  parts  roillbe  homotypes  which  have 
the  same  relalice  position,  and  are  si/mmetricalh/  placed  ivith  rer/ard  to 
each  other. 

Scapular  and  Pelvic  Arches.  Tha  general  homology  of  those  has 
attracted  loss  attention  than  the  detonuination  of  the  corresponding 
parts  of  the  two  with  each  other.  Oken,  Spix  and  Carus,  considered 
thcni  as  ribs,  and  in  this  respect  have  been  followed  by  Owen,  who 
has  presented  his  views  with  much  more  precision  than  his  prodeces- 
tors.  Admitting  them  to  be  specially  modified  ribs,  to  what  vertebrae 
do  they  belong  V  The  pelvic  arch  has  boon  assigned  with  much 
unanimity  to  the  sacral  vertebra;  in  the  immediate  neighborhood  of 
which  it  always  is;  but  the  scapular  arch  offers  a  much  more  diflicult 
problem,  since  in  the  three  higher  classes  of  vertebrates,  the  vertebra; 
near  which  it  is  found  are  all  provided  with  ribs,  and  in  many  animals 
all  the  cervical  vertebrae  are  rib-bearing,  independently  of  the  arch 
in  question.  Spix,  who  has  been  followed  by  Owen,  regards  this  as 
being  made  up  of  the  ribs  of  the  occipital  vertebra,  and  Owen  urges 
in  confirmation  of  this  view,  that  in  fishes  the  scapular  arch  is  an  ap- 
pendage to  the  occiput. 

The  objections  to  this  view,  though  we  are  not  sure  but  that  they 
are  more  apparent  than  real,  are,  first,  that  in  only  one  of  the  four 
classes  of  vertebrates,  viz.,  fishes,  would  the  arch  be  found,  so  to  speak, 
in  its  normal  place ;  second,  each  such  rib  in  the  larger  portion  of  the 
vertebrate  series  higher  than  fishes,  would  be  provided  with  two  "car- 
tilages" or  "ha;mapophyses,"  viz.,  the  coracoid  and  clavicle.  This  same 
difficulty  presents  itself  in  connection  Avith  the  pelvic  ribs,  since  these 
would  also  have  two  cartilages,  the  ischium  and  pubos.  Third,  the 
objection  urged  by  Agassiz  appears  to  have  much  weight.  He  objects 
that  this  arch  and  the  limbs  supported  by  it,  derive  their  nerves  in  all 
classes  from  the  spinal,  not  from  the  cranial  series,  while  the  reverse 
should  be  the  case  if  they  were  truly  cranial  ribs.  A  branch  of  the 
vaf  us,  or  of  the  lateral  nerve  formed  by  the  union  of  the  vagus  and 
trigeminus  is,  it  is  true,  distributed  to  the  scapular  arch  in  addition  to 
its  spinal  pairs.  This,  however,  would  not  make  the  scapular  arch  an 
appendage  to  the  head,  any  more  than  it  does  the  trunk  or  even  the 
tail  to  which  this  same  nerve  sends  branches  in  fishes  and  Urodel 
batrachian  reptiles. 

In  view  of  these  objections  one  cannot  but  fool  that  additional  evi- 
dence is  needed,  especially  that  to  be  derived  from  embryology,  be- 
fore definite  conclusions  can  be  reached.  Extensive  observations  on 
the  development  of  the  scapular  and  pelvic  arches  maybe  expected  to 
throw  much  light  upon  this  problem.  We  have  studied  the  develop- 
ment of  the  pelvis  in  frogs,  and  find  that  this  does  not  take  place  after 
the  manner  of  ribs.     In  the  tadpole  of  the  BuU-irog  {Rana  pipiens,  L.) 
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the  first  trace  of  the  pelvis  consists  of  a  plate  of  eartilase  situated 
on  the  median  line  in  front,  and  which  corresponds  in  ])osition  with 
the  future  ischium  and  pubes.  This  cartilage  subsequently  becomes 
extended  on  either  side,  and  at  last  forms  a  connection  with  the  trans- 
verse processes  of  the  sacral  vertebrae  Its  first  stage,  it  will  be  seen, 
corresponds  very  nearly  with  the  permanent  condition  of  the  pelvis  in 
most  fishes.  In  Cetaceans,  the  pelvis  consists  of  ischia,  or  ischia  and 
the  bones  of  the  pubes  alone ;  the  ilia  do  not  exist.  This  would  seem 
to  be  an  indication  that  in  mammals  the  development  of  this  part 
followed  the  same  course,  as  in  frogs  and  fishes ;  that  is,  it  begins  its 
development  on  the  median  line  in  front. 

In  most  vertebrates  the  special  homology  of  these  arches  is  more 
obvious,  though  somewhat  masked,  since  the  physiological  require- 
ments of  the  two  differ  so  widely  ;  strength  and  solidity  being  essen- 
tial conditions  in  the  pelvis  and  mobility  in  the  shoulder.  If,  how- 
ever, they  are  comjiared  in  those  animals  whose  habits  are  more 
strictly  aquatic,  and  whose  locomotion  is  effected  more  nearly  equally 
by  the  fore  and  hind  limbs,  as,  for  example,  in  the  Onrilhorln/nchus 
among  mammals,  and  the  marine  saurians  among  reptiles,  the  scapular 
arch,  in  consequence  of  the  greater  development  of  the  coracoids,  and 
of  the  union  of  these  as  well  as  of  the  clavicles  with  the  sternum,  or  with 
each  other,  will  be  found  to  have  almost  the  firmness  of  a  pelvis.  On  the 
other  hand  the  attachment  of  the  pelvis  to  the  vertebral  column  may 
become  comparatively  slight.  In  the  chameleon  the  pelvis  is  nearly 
as  moveable  as  the  scapular  arch,  and  in  the  Icthyosaurus  it  appears 
to  have  been  entirely  free,  and  to  have  embraced  the  ribs  behind  as 
the  scapular  arch  does  in  front.  (See  Cuvier's  Oss.  Foss.  PI.  260.) 
Although  the  two  arches  never  repeat  each  other  exactly  in  one  and 
the  same  animal,  they  do  sufficiently  to  show  that  thev  are  constructed 
upon  one  and  the  same  plan.  The  scapular  arch  of  one  animal,  how- 
ever, often  very  nearly  resembles  the  pelvic  arch  of  another,  as,  for 
example,  the  first  taken  from  a  frog.  Fig.  7,  when  compared  witli  tlie 
second  taken  from  a  chameleon.  Fig.  8,  but  in  the  Enaliosaurians  the 
resemblance  of  these  parts  in  the  same  individuals  is  still  more 
striking. 

As  each  arch  consists  of  three  pieces,  the  first  step  is  to  determine 
which  are  the  corresponding  ones.  Yicq  d'Azyr  comparing  bones 
from  opposite  sides,  Gerdy,  Bourgery,  Blandin,  Flourens,  Cruveilhiei", 
and  Owen*  comparing  those  of  the  same  side,  agree  in  considering  the 

*  "I  commence  with  ilium  as  being  the  homotype  or  correlative  of  the  scapula  in 
the  fore  limb.  The  ischium,  which  is  the  homotype  of  the  coracoid,  is  confluent 
with  the  ilium,  as  the  coracoid  is  with  the  scapula;  the  pubes,  which  is  the  homo- 
type  of  the  clavicle,  is  confluent  with  both  ilium  and  ischium."  I'hilos.  Trans., 
1859,  p.  809. 
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ilium  as  the  serial  homologue  or  homotypc  of  tbe  scapula,  the  pubcs 
of  the  clavicle  and  the  ischium  of  the  coracoid. 


Fig-  7. 


Fig.  8. 


Fig.  7. 
Fig.  8. 


Scapular  arch  of  a  frog.    A,  scapula;  b,  clavicle;  c,  coracoid. 
Pelvis  of  a  chameleon,    a,  ilium;  b,  ischium;  c,  pubes. 


Charles  Martins  compares  the  bones  of  the  two  arches  in  the  fol- 
lowing manner  ;  "The  reader  may  place  the  shoulder  of  one  side  re 
versed  over  the  ilium  of  the  opposite  ;  or  what  amounts  to  the  same 
thing,  he  may  place  on  his  left  an  ilium  of  the  right  side,  and  on  his 
right  the  reversed  scapula  of  the  same  side.  The  outer  surfaces  of 
the  two  bones  Avill  then  be  opposite  to  him,  and  may  be  studied  in  this 
position,  the  spectator  being  between  the  two."*  Any  one  who  will 
follow  his  directions  with  the  bones  in  his  hands,  Avill  find  that  the  two 
■ways  above  mentioned  do  not  amount  to  the  same  thing.  In  the  first 
method,  the  glenoid  and  cotyloid  cavities  will  face  in  the  same  direc- 
tion, and  in  the  second  in  opposite  directions.  In  the  last  these  posi- 
tions will  be  symmetrical,  but  not  in  the  first.  After  comparing  the 
axillary  border  of  the  scapula  with  the  inguinal  border  of  the  ilium, 
the  coracoid  with  the  ischium,  and  the  clavicle  with  the  pubes,  he  con- 
cludes as  follows :  '"En  resume  I'homologie  de  I'epaule  et  du  bassiu  me 
parait  complete.  Un  ceinture  massive,  soudee  a  la  colonne  ver- 
tebrale,  se'st  renversee  et  transformee  en  un  appareil  leger  et  mobile 
suspendu  dans  les  chairs." f 


*  Xouvelle  Comparaison  des  Membres  Pelviens  et  Thoraciques  chez  I'homme  et 
chcz  les  Mammiferes.  Par  Charles  Martins.  Extrait  des  Mem.  de  I'Acad.  des  Sci- 
ences de  Montpellier.    T.  iii.    p.  515. 

t  Ibid.    p.  518. 
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If  it  hs  true,  as  ho  says,  that  the  shoulder  is  the  pelvis  reversed,  then 
it  follows  that  the  part  of  the  latter  which  is  fai-thest  backwards,  viz., 
the  ischium,  would  be  repeated  in  the  shoulder  by  the  clavicle,  which 
is  farthest  forwards.  This  arrangement  of  the  parts  would  be  in  ac- 
cordance with  the  idea  of  symmetry,  and  with  which  M.  Martins' 
description  certainly  does  not  agree. 

Mr.  Humplirey's  determination  of  the  jDarts,  though  based  upon 
use  and  not  upon  the  idea  of  symmetry,  is  strictly  in  accordance  w4th 
it ;  the  hinder  edge  of  the  scapula,  according  to  him,  being  repeated 
in  the  fore  edge  of  the  ilium,  the  coracoid  in  the  pubes,  and  the  clavi- 
cle in  the  ischium. 

Foltz  adopts  a  method  of  viewing  these  parts  quite  different  to 
that  of  either  of  the  authorities  alluded  to  above,  but  not  unlike  that 
made  use  of  by  Cruveilhler,  and  also  by  Martins,  as  will  be  seen  fur- 
ther on,  who  compare  a  portion  of  one  and  the  same  bone  in  one  limb, 
to  two  different  bones  in  the  other.  The  body  of  the  pubes,  according 
to  Foltz,  corresponds  with  the  coracoid  process  of  the  scapula,  while 
the  descending  branch  corresponds  with  the  clavicle.*  He  seems  to 
overlook  the  tact  that  the  body  and  descending  branch  are  all  of  one 
piece,  are  ossified  from  a  single  centre,  and  never  show  themselves  in 
any  other  way.  Under  these  circumstances  they  cannot  be  consid- 
ered other  than  as  parts  of  one  and  the  same  bone,  unless  all  ideas  of 
the  individuality  of  bones  are  abandoned.  Following  the  principles 
of  symmetrical  development  already  laid  down,  the  homologous  parts 
will  stand  as  follows  : — 

Scapula,  Fiff.  6,  a Ilium,  Fig.  7,  A. 

Clavicle,     '*        b Ischium,  "        b. 

Coracoid,    •'        c Pubes,      "        c. 

Limbs.  The  general  homology  of  limbs,  as  has  also  been  the  case 
with  the  scapular  and  pelvic  arches,  has  attracted  much  less  attention 
than  the  special.  Oken  regarded  them  as  "  liberated  ribs."  In  this 
view  he  has  had  but  few  followers,  though  Maclise  in  the  article  "  Skel- 
eton" in  the  Cyclop£edIa  of  Anatomy  and  Physiology,  advocates  some- 
what at  length  a  similar  interpretation  of  these  parts.  LIuibs  are 
more  commonly  spoken  of  as  "  appendages  "  to  their  respective  arches, 
and  as  "diverging  appendages"  by  Owen,  who  at  the  same  time  con- 
siders them  as  serially  homologous  with  the  "  oblique  processes  "  on 
the  ribs  of  birds,  crocodiles  and  most  fishes.  With  regard  to  the  ob- 
lique processes  just  referred  to,  he  suggests  that  while  such  rudiment- 
ary limbs  in  these  animals  never  come  to  be  more  than  spines  attached 
to  the  edges  of  the  ribs  in  the  actual  vertebrates,  they  mi<^ht  possiblv 

*  Homologie  des  Membres  Pelvieus  et  Thoraciques.  Par  le  Docteur  Foltz.  Jour- 
nal de  Physiologie.    Paris,  1863.     T.  vi,  p.  53. 
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under  other  circnmst:inces,  or  in  other  worlds,  rise  to  the  dignity  of 
perfect  limbs.  Tiie  possibilities  of  the  vertebrate  archetype  may  not 
as  yet  have  been  exhausted.*  It  does  not  appear,  however,  that  the 
])roccsses  in  question  ever  take  on  in  the  actual  vertebrates  an  ap- 
proach to  a  form  which  might  be  considered  a  limb,  and  it  might  be 
ur"-e.l  as  an  o'jjcction  to  Prof  Owen's  view,  that  in  fishes  they  seem  to 
be  an  integral  part  of  the  muscular  system,  and  that  in  neither  fishes, 
reptiles  or  birds,  do  they  occupy  a  position  homologous  with  that  of 
limbs,  viz.,  at  the  junction  of  the  rib  with  its  cartilage,  or  of  the 
pleurnpophysis  with  its  hieinapophysis. 

It  is  unfortunate  that  in  tlie  atteinj)ts  to  determine  the  fje7inral  hom- 
ologv  of  limbs  so  little  attention  lias  Ijoen  given  to  their  development, 
which  Is  indispensable  to  the  complete  solution  of  the  question.  On 
studyino;  their  transitional  phases  in  the  embryo,  we  are,  first  of  all, 
struck  with  the  fact  that  in  their  primary  conditions  limbs  have  so 
strono-  a  resemblance  to  the  median  fins  of  fishes  and  the  flukes  of  ceta- 
ceans. The  fins  on  the  median  line  in  fishes  all  agree  in  this,  that  they 
appear  as  an  outgrowth  from  the  integuments,  in  the  form  of  a  ridge 
extending  continuously  along  the  back,  around  and  under  the  tail. 
This  i-idge  is  a  mass  of  embryonic  cells,  all  alike,  but  which  subsequently 
become  differentiated  into  fin-rays  and  other  structures.  The  fin-rays 
are  secondary  structures,  and  cannot  therefore  be  said,  as  has  some- 
times been  asserted,  to  push  out  from  beneath  and  carry  the  integu- 
ments with  them.  The  adipose  fin  of  the  Salmonidaj  permanently 
retains  an  early  embryonic  condition,  and  no  fin-rays  are  formed  at 
any  period.  The  tore  and  hind  limbs,  in  like  manner,  are  outgrowths 
of  the  tcgumentary  cells,  and  for  a  time  the  cells  undergo  no  ditferentla- 
tion  into  bones  or  other  tissues.  These  are,  at  length,  developed  in  the 
limbs,  and  subsequently  grow  pari  passu  with  them.  The  bones  do  not, 
therefore,  force  the  integuments  out  by  their  protrusion,  but  the  integu- 
ments themselves  have  ah'eady  grown  out,  and  the  limb  is  formed  before 
the  bones  are  developed.  Limbs  in  their  primary  condition  do  not  ap- 
pear to  be  dependences  of  the  scajiular  and  pelvic  arches,  any  more  than 
the  median  fins  of  fishes,  or  the  flukes  of  cetaceans,  which  last  have  some- 
times been  compared  to  limbs,  are  dependences  of  the  vertebral  column, 
or  teeth  are  dependences  of  the  jaws  with  which,  notwithstanding 
their  totally  different  origin,  they  become  so  intimately  united  at  last. 
In  view  of  the  above  considerations,  and  in  view  of  the  fact,  also,  that 
in  fishes  the  ventral  fins  never  pass  beyond  the  condition  of  ajipendages 
to  the  integuments,  we  believe  there  is  ground  for  the  hypothesis  that 
limbs  belong  to  the  category  of  tegumentary  organs,  and  that  their 

*  On  tbe  Archetype  and  Homologies  of  the  Vertebrate  Skeleton.    London,  1848. 
p.  102. 
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connection  with  the  vertebral  column  throush  the  scapular  and  pelvic 
arches  is  only  secondary,  as  is  that  of  the  teeth  Avith  the  jaws. 

HUMERUS   AND   FEMUR. 


Fig.  9.  Fig.  10. 

Fig.  9.    Femur  of  an  alligator.  Fig.  10.    Humerus  of  an  alligator. 

All  agree  that  these  two  are  homotypes,  the  only  question  is  whether 
they  are  to  be  compared  as  parallel  or  as  symmetrical  bones;  this  an- 
swered, the  parts  which  correspond  are  easily  determined.  As  has  al- 
ready been  stated,  the  majority  of  anatomists  describe  them  as  parallel 
repetitions.  One  of  the  difficulties  which  is  encountered  in  this  mode, 
is  the  fact  that  the  knees  and  elbows  in  all  animals  are  bent  so  as  to 
form  angles  pointing  in  opposite  directions.  To  meet  this,  Vicq 
d'Azyr,  in  comparing  the  limbs,  turned  the  elbow  forwards,  but  in  do- 
ing so  the  head  of  the  humerus  was  found  to  face  in  one  direction,  and 
that  of  the  femur  in  the  opposite  one.  He  then  compared  the  limbs 
of  opposite  sides  ;  in  this  case,  not  only  was  the  limb  placed  in  an  un- 
natural Dosition,  but  although  the  heads  of  the  bones  faced  in  the  same 
direction,  the  thumb  was  on  one  side  of  the  hand,  and  the  great 
toe  on  "he  other  side  of  the  foot.  He  simj^ly  exchanged  asjmmetry 
of  the  h'jads  of  the  humerus  and  femur  for  asymmetry  of  hands  and 
feet,  and  so  the  difficulty  was  not  obviated.  Maclise,  in  his  article 
"Skeletc  n,"  in  the  Cyclopjedia  of  Anatomy  and  Physiology,  and  Martins 
In  his  Jlemolr,  meet  this  difficulty  by  supposing  the  humerus  twisted 
through  180°.  "  In  primitive  construction  both  members  are  identical, 
but  this  secondary  modification,  viz.,  the  torsion  of  the  humerus,  is 
that  circumstance  which  distinguishes  them  one  from  the  other.  While 
in  idea  I  untwist  the  humerus,  by  bringing  Its  back  to  the  front,  I 
at  the  same  time  unravel  the  gordlan  knot  of  that  problem  which  has 
so  long  existed  as  a  mystery  for  the  homologist."  *  According  to 
Martins,  "  the  femur  is  straight  and  has  no  torsion.  The  humerus  be- 
ing a  twisted  femur.  If  we  wish  to  compare  the  two,  it  Is  first  of  all 

*  Cyclop.  Anat.  aud  Physiol.    Article  Skeleton,  p.  666. 
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necessary  to  untwist  it  (delordre  I'humcrm)  the  effect  of  winch  is  to 
place  the  epitrochlea  (inner  condyle)  outwards,  and  the  epicondyle 
(outer  condyle)  inwards.  This  done,  the  comparison  of  the  pelvic  and 
thoracic  extremities  offers  no  further  difficulty."  *  That  this  does  not 
quite  clear  up  the  matter  even  to  M.  Martins,  appears  a  little  further 
on,  where  he  admits  what  he  (;alls  a  "  metaphysical  difficulty  "  {diffi- 
culte  7netfiph)jslque),  viz.,  that  the  humerus  never  was  literally  twisted; 
"it  is  a  virtual  toi-sion,  which  was  never  mechanically  effected";  "but 
this  virtual  ttu-sion  has  produced  all  the  consequences  of  a  real  one."i- 
In  another  place  he  inforuLS  us  that  "L'humerus  n'est  point  un  os 
d'abord  droit,  qui  se  torde  ensuite.  II  y  a  mieux  I'liumerus  est  tordu 
avant  d'exister." !  In  order  to  put  the  bone  in  the  untwisted  condition  he 
supposes  it  plastic,  as  when  the  lime  has  been  removed  by  acid,  or,  to 
make  a  mechanical  illustration  practicable,  he  cuts  the  bone  in  two, 
puts  a  pei;;  in  the  medullary  cavity  and  rotates  the  lower  half  180°. 
Any  one,  however,  who  will  take  an  arm  from  an  articulated  skeleton, 
place  the  palm  on  the  table,  and  then  following  his  directions  in  im- 
aa:ination,  or  by  the  mechanical  process,  and  rotates  the  humerus  180° 
from  within  outwards,  (the  direction  necessary  to  untwist  it)  he  will 
find  a  real,  and  not  a  metaphysical  difficulty.  In  the  ordinary  prone 
position  of  the  hand,  the  radius  is  already  partly  wound  around  the 
ulna,  and  will  completely  encircle  it  when  the  hu'merus  is  "untwisted," 
thus  producing  a  much  greater  distortion  than  the  one  attempted  to  be 
obviated.  Mr.  Humphrey  has  already  pointed  out  other  difficulties  in 
the  way  of  this  view  of  Martins,  and  we  will  only  add  that  the  lines 
supposed  to  indicate  torsion  simply  grow  out  'of  the  mode  of  attach- 
ment of  the  muscles  to  the  bone,  and  in  no  Avay  indicate  a  twisting  of 
it.  The  bone  primarily  was  smooth,  and  the  ridges  were  built  up  on 
It  as  the  muscles  themselves  were  developed,  without  the  ends  of  the 
bones  having  In  any  way  changed  their  relative  position. 

If  the  two  bones  are  supposed  to  be  symmetrical  repetitions,  no  diffi- 
culties arise.  They  will  have  the  position  which  Is  natural  to  them  In 
the  animal  series;  the  axis  of  the  humerus  will  Incline  backwards,  and 
that  of  the  femur  forwards.  The  articulating  convex  surfaces  of  the 
lower  end  of  the  humerus  will  face  forwards,  while  those  of  the  femur 
will  face  backwards.  The  back  of  the  humerus,  which  is  on  the  side 
of  the  extensor  muscles  of  the  fore  arm,  will  be  opposed  to  that  part 
of  the  thigh  which  Is  on  the  side  of  the  extensor  muscles  of  the  leg. 

*  Memoir,  p.  482.  t  Idem,  p.  490. 
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FORE-AEJI   AND   LEG. 

No  portions  of  the  limbs  have  given  rise  to  more  widely  difFerin<T 
opinions  than  these,  and  it  is  in  connection  with  them  that  nearly  all 
the  discussion  of  the  homologies  of  the  parts  of  the  limbs  have  been 
made.  Vicq  d'Azyr,  comparing  opposite  sides,  considers  the  tibia  as 
the  homotype  of  the  ulna,  the  fibula  of  the  radius,  and  the  patella  of 
the  olecranon.  Meckel  and  others  homologize  the  same  parts,  but 
compare  limbs  of  the  same  side.  Gerdy,  on  the  other  hand,  compares 
the  radias  and  tibia,  the  ulna  and  fibula,  but  asserts  at  the  same  time 
that  the  olecranon  and  patella  are  homotypes,  in  which  case  it  is  obvi- 
ous that  the  patella  should  be  attached  to  the  fibula.  He  gets  over 
this  difliculty  by  assuming  that  its  union  with  the  tibia  is  an  "anomaly." 


Fig.  11.  Fig.  12. 

Fig.  11.    Bones  of  the  fore  arm  of  an  alligator,    a,  ulna ;  b,  radius. 
Fig.  12.    Bones  of  the  leg  of  an  alligator,    a,  tibia;  b,  fibula. 

Bourgery,  and  more  recently  Cruveilhier,  seeking  for  a  solution  of 
the  question  by  studying  only  the  resemblances  in  the  form  and  uses 
of  parts,  adopted  the  singular  "  hypothese  de  croisement"  which  Cru- 
veilhier states  as  follows  : — 

"1st.  No  bone  of  the  leg  singly  represents  one  of  the  bones  of  the 
fore  arms. 

"2d.  In  each  of  the  bones  of  the  leg  we  find  characters,  some  of 
which  belong  to  the  ulna,  and  some  to  the  radius. 

"3d.  We  admit  that  the  upper  end  of  the  tibia  is  represented  by 
the  upper  end  of  the  ulna,  and  the  lower  half  of  the  tibia  by  the  lower 
half  of  the  radius  ;  while  the  fibula  is  represented  by  the  upper  half 
of  the  radius,  and  the  lower  half  of  the  ulna."* 

Martins  homologizes  the  parts  in  (juestion  as  follows  :  "  The  femoral 
end  of  the  tibia  in  Monadelph  mammals  is  formed  by  the  humeral  heads 

♦Traits  d'Anatomie  Descriptive.    Paris,  ISW.    T.  i.,  p.  342. 
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of  the  radius  and  ulna."  "  The  upper  third  of  the  fibula  is  repre- 
sented by  tiie  anterior  or  coronoidal  part  of  the  ulna."  "  In  all  mam- 
mals the  two  lower  thirds  of  the  tibia  represent  the  correspondin;jj  part 
of  the  radius,  and  the  two  lower  thirds  of  tlie  fibula  that  of  the  ulna."* 

The  view  of  Prof  Owen  is  as  follows :  "  The  skeleton  of  the 
Phalangista  or  Piiascolomys  plainly  demonstrates  that  the  tibia  is  the 
homotypc  of  tlu'  radius,  and  that  the  fibula  is  the  homotype  of  the 
ulna."t     The  same  oonelusions  are  adopted  by  Humphrey. 

Tims  putting  together  the  views  of  the  anatomists  above  cited,  we 
have : 

1st.     The  ulna  =  the  tibia  of  tlie  opposite  side. 

2d.      The  ulna  =  the  tibia  of  the  same  side. 

3d.      The  ulna  =  the  fibula. 

4th.     The  head  of  the  tibia  =  the  heads  of  the  radius  and  ulna. 

The  fibula  =  the  coronoidal  and  lower  two-thirds  of  the  ulna. 
The  lower  two-thirds  of  the  tibia  =  the  corresjionding  part 
of  the  radius. 

5th.  The  tibia  =  the  upper  half  of  the  ulna  and  the  lower  half 
of  the  radius. 

The  fibula  =  the  ui:»per  half  of  the  radius  and  the  lower  half 
of  the  ulna. 

There  seems  to  be  no  sufficient  reason  for  entering  into  a  discussion 
of  the  views  of  those  who  consider  a  bone  of  one  limb  homologous  with 
parts  of  two  different  bones  in  another.  We  do  not  know  of  any 
unquestioned  analogy  in  the  whole  range  of  comparative  anatomy 
which  can  be  brought  forward  in  support  of  it. 

Pi'of  Owen  sustains  his  opinion,  already  cited,  by  the  following 
statement,  and  in  this  he  is  followed  by  Humphrey  and  others  :  "In  the 
Wombat  the  part  of  the  fibula  representing  the  olecranon  is  a  de- 
tached sesamoid,  as  the  olecranon  itself  is  in  the  penguin  and  the  bat. 
In  the  Ornithorlujnclius  the  fibula  (Fig.  14,  B)  assumes  the  proportions 
and  develops  the  process  from  its  proximal  end,  the  want  of  which 
in  man  and  most  mammals,  deceived  Vicq  d'Azyr  as  it  misled,  more 
recently,  M.  Cruveilhier." 

AV^e  are  somewhat  at  a  loss  to  know  what  Is  to  be  understood  by  the 
expression  "  detached  sesamoid,"  inasmuch  as  a  sesamoid,  as  commonly 
understood  by  anatomists,  is  always  detached.  The  only  interpreta- 
tion which  suggests  itself  to  us  is,  that  it  is  used  synonomously  with 
an  ejiiphysis,  and  that  the  bone  connected  with  the  upper  end  of  the 
fibula  in  the  Wombat  is  the  detached  epiphysis  of  that  bone,  and  this 
he  considers  homologous  with  the  large  process  on  the  upper  end  of 

*  Mem.  Acad.  Sciences.    Montpellier,  T.  iii,  p.  535. 

t  Archetype  and  Homologies  of  the  Vertebrate  Skeleton.    London,  1848,  p.  167. 
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tlie  fibulii  of  the  Monotromes.  No  evidence  is  broupjlit  forward  to 
prove  thnt  the  sesamoid  referred  to  is  in  any  way  diiferent  from  the 
bones  found  in  tendons  in  other  parts  of  the  body,  as  e.r/.,  in  the  heads 
of  the  gastrocnemius  of  the  opossums,  and  also  of  many  rodents,  and  in 
tlie  flexor  tendons  of  the  fingers  and  toes  of  many  mammals,  in  tlie 
peroneus  longns  in  man,  and  as  an  anomaly  in  the  tendon  of  tlie 
human  liieeps  cruris  near  its  insertion  into  the  fibula.  Furthermore, 
the  part  in  question  can  hardly  be  considered  as  a  detached  epiphysis, 
since  in  those  animals  where  a  sesamoid  is  developed  in  the  tendon 
over  the  head  of  the  fibula,  the  normal  epiphysis  exists  in  the  bone 
itself. 

In  the  Penguin  it  does  not  appear  that  the  part  corresponding  to 
the  olecranon  is  of  any  less  size  than  in  other  birds,  although  the  sesa- 
moid bones,  which  Prof.  Owen  supposes  replace  this  process,  are  pres- 
ent. In  the  arm  of  a  large  Pteropus  we  have  found  the  patella-like 
bone  attached  to  the  ulna  by  a  ligament,  as  the  patella  is  attached  to 
the  tibia.  The  ulna,  however,  has  a  projection  at  its  upper  end  of 
about  the  same  size  as  the  olecranon  In  birds.  But  before  this  patella- 
like  bone  can  be  claimed  to  be  a  detached  epiphysis,  it  must  be  ascer- 
tained whether  the  ulna  has,  or  has  not,  an  epiphysis  in  the  immature 
bone.  In  many  of  the  anatomical  descriptions  of  the  ulna,  the  ole- 
cranon process  and  the  epiphysis  have  been  described  as  if  they  were 
the  same  thing,  which  most  certainly  they  are  not.  In  mammals  the 
olecranon  is  often  much  longer  than  in  man,  the  epiphysis  forming  but  a 
very  small  part  of  It,  and  in  man  is  only  a  very  thin  scale  covering  its 
end.  Properly  speaking,  the  olecranon  is  a  continuation  of  the  shaft 
of  the  ulna.  The  cartilage  of  ossification  interposed  between  the  shaft 
and  the  epiphysis  is  remarkably  thick,  and  has  given  rise  to  the  belief 
that  this  was  itself  the  epiphysis.     The  last  only  forms  at  a  late  period. 

As  to  the  argument  drawn  from  the  great  development  of  the  pi'o- 
ccss  on  the  top  of  tlie  fibula  in  the  Ornitliorhynrh  us,  it  seems  to  us 
that  this  Is  an  instance  In  which  we  are  liable  to  be  misled  by  form, 
and  that  the  resemblance  between  the  process  in  (piestlon  and  the 
olecranon  is  no  proof  of  homology.  It  should  bo  remembered  that 
processes,  and  even  bones.  In  different  animals,  are  liable  to  every  de- 
gree of  variation  according  to  the  physiological  requirements  In  indi- 
vidual cases.  Compare  the  extraordinary  processes  of  the  humerus 
of  the  Mole,  the  Mylodon,  or  of  the  Ant-eaters,  with  the  diminutive 
ones  of  the  same  Iwne  in  the  Three-toed  Sloth,  the  Cetaceans,  or  of 
the  marine  Saurian  reptiles.  The  olecranon  itself  Is  a  very  variable 
process ;  it  does  not  exist  in  Cetaceans,  is  hardly  apparent  in  birds  and 
most  reptiles,  but  in  mammals  may  become,  as  In  the  great  Armadillo, 
almost  half  as  long  as  the  whole  ulna.  This  development  Is  In  relation 
to  the  extensor  muscles  of  the  fore  arm.     The  remarkable  develop- 


Wytnan.) 


270 


[.Tune  5, 


ment  of  the  fibula  in  the  Or/nihorJujnrhus  may  justly  be  compared 
■with  the  great  development  of  the  oleeranon  in  the  ArmadiUo  or  the 
Mole,  as  a  means  of  increasing  the  power  of  the  particular  muscles 
attached  to  it,  but  this  resemblance  is  physiological  only,  and  has  no 
bearing  whatever  on  its  homology.  1'he  head  of  the  fibula  in  the 
Ornithorlnpichus  is,  however,  not  developed  in  relation  to  the  extensor 
muscles  of  the  leg,  but  of  some  of  the  unusually  large  nuiscles  of  the 
foot,  which  take  their  origin  from  it;  viz.,  the  large  head  of  the  ga.s- 
trocnemius,  the  soleus,  the  two  peroneal  muscles,  the  common  liexor  of 
the  toes,  the  long  extensor  of  the  great  toe,  the  common  extensors  of 
the  toes  and  posterior  tibial  muscle,  but  has  not  that  relation  to  the  mus- 
cles of  the  leg  which  the  olecranon  has  to  those  of  the  fore  arm.  The 
mere  form  of  the  process  of  the  fibula  is  no  proof  that  the  fibula  and 
ulna  are  homotypes,  although  in  many  respects  it  resemble?  an  ole- 
cranon.    (Fig.  14,  B.)     The  prolonged  upper   end  of  the    :ibia   in 


Fig.  13. 


Fig.  13.  From  a  grebe,  a,  tibia;  n.  fibula;  c,  upper  end  of  tibia  prolon.^ed  so  as 
to  form  a  process  analogous  to  the  olecranon ;  d,  femur. 

Fig.  14.  From  an  Ornithorhyncbus.  a,  tibia;  b,  fibula,  with  a  process  analo- 
gous to  an  olecranon ;  0,  patella;  d,  femur. 
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the  Grebes  (Fig.  13,  C),  Loons,  Penguins,  Gannets,  etc.,  can  be 
brought  forward  with  far  more  force  to  show  that  the  tibia  is  the  hom- 
otype  of  the  ulna,  for,  in  addition  to  its  resemblance  to  an  olecranon 
in  form,  "  it  affords  extensive  attachments  by  way  of  insertion  to  the 
extensoi-s  of  the  tibia,"*  which  the  fibula  does  not. 

If  the  fibula  is  the  homotype  of  the  ulna,  then  it  follows  that  the 
flexor  muscles  of  the  leg,  which  are  inserted  into  the  upper  end  of  it, 
are  the  homotypes  of  the  extensor  muscles  of  the  fore  arm,  which  are 
inserted  into  the  olecranon  ;  Avith  this  comes  another  difficulty  grow- 
ing out  of  the  fact  that  the  internal  angle  formed  by  the  leg  and  thigh, 
and  which  is  on  the  side  of  flexion,  corresponds  with,  or  is  the  homo- 
type  of,  the  external  angle  formed  by  the  arms  and  fore  arm,  which  is 
on  the  side  of  extension. 

Prof.  Owen  derives  additional  support  to  his  view  as  to  the  homol- 
ogy of  the  ulna  and  fibula,  from  the  mode  of  articulation  in  some 
animals  of  the  tibia  with  the  fibula,  as  compared  with  that  of  the  ulna 
and  radius.  "  The  correspondence  of  the  fibula  with  the  ulna  is  very 
remarkably  maintained  in  the  Petaurus  taguanoldes,  in  which  the 
proximal  artic^ilar  surface  of  the  fibula  is  divided  into  two  facets,  one 
playing  upon  the  outer  condyle  of  the  femur,  the  other  concave  verti- 
cal and  receiving  an  adapted  convexity  on  the  outer  end  of  the  head 
of  the  tibia,  which  rotates  thereupon  exactly  like  the  radius  in  the 
lesser  sigmoid  cavity  of  the  ulna."f 

In  connection  with  this  statement  it  may  be  remarked  that  as  re- 
gards the  articulation  of  the  fibula  with  the  femur,  it  is  the  exception 
among  mammals  to  find  it  coming  in  contact  with  that  bone,  but  even 
in  Monotremes,  Birds  and  Reptiles,  the  extent  of  its  articulation  with 
the  femur  is  always  secondary  to  that  of  the  tibia,  and  never  becomes 
as  extensively  articulated  with  it  as  the  ulna  does  with  the  humerus. 
As  regards  the  rotation  of  one  bone  on  the  other,  we  have  found, 
after  a  careful  examination  of  the  parts  in  an  Ornithorhynchus  which, 
through  the  kindness  of  Prpf  Agassiz,  we  have  recently  had  an  oj> 
portunity  to  dissect,  that  it  is  the  fibula  which  rotates,  while  the 
tibia  is  fixed,  and  in  this  I'cspect  the  latter  more  nearly  resembles 
the  ulna.  The  fibula  in  the  Petaurista  resembles  the  ulna  in  having  a 
sigmoid  notch.  This  cannot  be  considered  as  a  decisive  character, 
when  it  is  remembered  that  the  articulating  surface  of  the  lower  jaw 
is  convex  in  mammals,  but  conclave  in  other  vertebrates  ;  the  lower 
jaw  does  not  in  consequence  change  its  homology  in  these  last. 

Admitting  all  the  arguments  which  have  been  adduced  to  prove 
the  fibula  to  be  the  homotype  of  the  ulna,  we  have  still  another  and 
greater  difficulty  than  any  thus  far  mentioned,  growing  out  of  its  rel- 

*  Oweu  Cyclop.  Anat.  and  Thysiol.    Vol.  i,  p.  287. 

t  Cyclop.  Anat.  and  Physical.    Art.  Marsupialia.    p.  285. 
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ativc  position.  For  of  all  the  means  of  determining  homolooies,  this 
is  the  most  trustwortliy.  If  the  two  bones  of  the  fore  arm  and  of 
the  \c'^  are  placed  in  j)lanes  at  ri<fht  angles  to  the  axis  of  the  body, 
those  bones  must  be  considered  homotypes,  which  occupy  correspoml- 
ing  positions.  The  bone  on  the  outside  of  the  fore  arm,  viz.,  the 
radius,  can  only  be  the  homotype  of  that  on  the  outside  of  the  leg, 
viz.,  the  fil)ula.  But  few  anatomists  have  made  any  allowance  for  the 
pronation  of  the  fore  arm,  and  most  of  them  overlook  the  fact  that 
tiie  proper  position  of  the  bones  of  this  segment  fur  comj)ari;-on  with 
those  of  the  leg,  is  supination.  If  the  jjositlon  of  pronation  is  to  be 
retained  for  the  fore  arm,  the  leg  should  go  through  a  corresponding 
rotation  in  the  opposite  direction.  Viewed  in  connection  with  the 
idea  of  symmetry,  the  homotypes  are  determined  without  difficulty, 
and  are  as  follows : — 

The  Radius  is  homologous  with  the  Fibula. 

The  Ulna  is  homologous  with  the  Tibia. 

THE   PATELLA. 

By  Vicq  d'Azyr,  who  has  been  followed  by  Meckel,  Blainville, 
Martins,  Humphrey  and  others,  this  bone  has  been  regarded  as  the 
homotype  of  the  olecranon,  differing  from  it,  however,  in  being  at- 
tached to  bone  by  a  ligament.  Soemmering,  who  has  been  followed  by 
Bertin  Bichat,  Flourens,  Owen  and  Cruveilhier,  maintains  that  the 
patella  belongs  to  the  class  of  sesamoid  bones,  and  therefore,  properly 
speaking,  does  not  belong  to  the  skeleton  at  all. 

We  believe  the  latter  view  to  be  the  correct  one,  for  the  same  rea- 
son, that  the  separate  bone  in  the  leg  of  the  Wombat,  already  referred 
to,  is  a  true  sesamoid,  and  not  a  detached  epiphysis  of  the  fibula.  Mr. 
Humphrey,  like  the  others,  who  regard  the  radius  as  the  homotype  of 
the  tibia,  and  the  olecranon  as  the  homotype  of  the  patella,  is  obliged 
to  meet  the  difficulty  which  arises  from  the  connection  of  the  patella 
with  the  tibia,  when,  if  it  were  the  homotype  of  the  olecianon,  it 
should  be  connected  with  the  fibula.  Mr.  Humphrey  admits  the  pos- 
sibility of  a  part  of  a  bone,  an  epiphysis,  being  detached,  and  of 
becoming  connected  with  another,  and  sustains  his  statement  by  the 
analogy  of  the  ribs,  which,  he  says,  may  be  transferred  from  the  upper 
to  the  lower  transverse  process,  or  trice  versa.*  This  does  not  seem  to 
be  an  analogous  case  ;  tor,  in  point  of  fact,  the  typical  rib  is  ?ttached 
to  both,  as,  for  example,  in  the  foremost  ribs  of  the  alligator,  and  either 
the  upper  or  lower  attachment  may  become  obsolete,  without  really 
shifting  the  relation  of  the  ribs  to  the  vertebra.     There  is  not  a  single 

*  Memoir,  p.  20. 
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unequivocal  instance  in  the  whole  range  of  comparative  anatomy,  of 
an  epiphysis  undergoing  such  a  displacement  as  is  claimed  for  the 
pateUa. 

There  are  some  facts,  however,  which  seem  to  support  the  view 
under  discussion.  The  researches  of  Robin  have  set  at  rest  the  ques- 
tion as  to  the  nature  of  the  odontoid  process  of  the  axis,  and  have 
proved  that  it  is  the  body  of  the  atlas  coossified  with  that  of  the 
axis.  This,  however,  would  not  be  similar  to  the  transfer  of  the 
epiphysis  of  one  bone  to  the  shaft  of  another  parallel  to  it.  The 
bodies  of  the  vertebrje  are  in  a  linear  series,  and  may  be  united 
without  changing  their  relative  position,  as  happens,  for  example,  with 
the  occiput  and  sphenoid,  or  with  the  epiphyses  of  the  sacral  vertebrae 
which  may  become  united  with  each  other  before  either  of  them  be- 
comes united  with  their  respective  bodies.  The  epiphyses  of  the  ulna 
and  radius  in  some  ruminants,  as  the  ox,  may  become  coossified  with 
each  other  before  they  are  coossified  with  their  shafts.  But  in  all  such 
cases  the  relative  position  of  parts  is  strictly  preserved,  and  there  is 
consequently  no  transfer  of  an  epiphysis  from  one  bone  to  another,  as 
is  required  by  the  hypothesis  which  is  referred  to  above.  AVe  therefore 
conclude  that  the  view  of  Soemmering  and  others,  which  regards  the 
patella  as  a  sesamoid,  is  the  more  reasonable. 

HAXDS    AND   FEET. 

Admitting  the  existence  of  fore  and  hind  symmetry,  no  difficulty  is 
met  with  In  comparing  either  the  pelvic  or  scapular  arches,  the  hu- 
merus and  femur,  or  the  bones  of  the  fore  arm  and  leg,  provided  the 
bones  of  the  fore  arm  are  rotated  outwards  enough  to  counteract  the 
rotation  inwards  which  took  place  in  foetal  life.  If  we  would  compare 
hands  and  feet  as  symmetrical  parts,  the  first  step  should  be  to  put 
them  in  symmetrical  positions.  For  this  purpose  suspend  a  human 
skeleton  with  the  vertebral  column  horizontal,  allow  the  legs  and 
arms  to  hang  vertically  from  it,  and  rotate  the  fore  arm  completely 
outward.  The  palms  will  now  face  forwards,  and  the  soles  backwards, 
the  bones  of  the  fore  arm  and  leg  will  be  in  parallel  planes,  and  these 
at  right  angles  to  the  axis  of  the  body.  If  now  the  foot  is  raised  for- 
wards, so  that  the  sole  shall  be  horizontal  and  at  right  ano-les  with 
the  leg,  the  hands  should  be  raised  backwards  to  the  same  position 
with  regard  to  the  fore  arm ;  the  fingers  will  now  point  backwards, 
and  the  toes  forwards,  and  thus  the  general  symmetry  of  all  the  seo-- 
ments  of  the  limbs  Is  secured.  It  is  in  this  that  the  limbs  of  man  and 
animals  would  have  ended  in  the  process  of  development,  had  not  the 
tendency  to  symmetry  been  interfered  with,  for  the  purpose  of  adapt- 
ing the  skeleton  to  the  ditferent  kinds  of  locomotion. 

PROCEEDINGS  B.  8.  N.  H.— VOL.  ZI.  18  FBBRUARY,186K. 


Wyman.]  274  (.Tune  5, 

Wliile  the  homology  of  tarsal  and  carpal  bones,  as  groups,  is  obvi- 
ous, that  of  individual  bones  is  quite  difficult  to  determine.  The  fact 
that  in  mammals  tlie  bones  of  these  two  groups  are  not  conformably 
placed  in  the  two  limbs,  and  in  addition  to  this  the  constant  variations 
in  the  vertebi-ate  series  of  the  form  and  number  of  the  pieces,  some- 
times reduced  to  two,  as  in  the  tarsus  of  a  frog,  and  sometimes  in- 
creased to  eleven,  as  in  the  carpus  of  the  armadillo,  rendei-s  the 
probability  of  a  satisfactory  result  being  reached  in  the  direction  of 
special  homology  well-nigh  hopeless.  The  homologies,  in  man  and 
mammals,  of  the  individual  bones  in  the  tarsus  and  carpus  hitherto 
determined,  rest  largely  on  their  physiological  correspondence.  The 
pisiform  and  the  calcaneum,  for  example,  are  regarded  as  homotypes, 
because  each,  in  certain  animals,  as  the  Carnivora,  has  a  large  tuberos- 
ity, and  each  is  a  lever  for  increasing  the  muscular  power  applied  to  the 
motions  of  the  foot.  But  in  these  animals  they  are  highly  specialized 
parts,  and  are  the  farthest  removed  from  the  typical  conditions  which 
are  most  generally  the  best  represented  in  the  lowest  animals  of  a 
given  group.  If  anatomists  had  begun  their  studies  with  reptiles,  such  as 
Plesiosaurus  and  Icthyosaurus,  or  with  lizards  and  turtles,  the  homolo- 
gies now  generally  recognized  would  not  have  been  so  persistently 
brought  forward. 

The  mammalian  foot,  which  connects  with  the  leg  solely  by  the 
astragalus,  gives  one  quite  a  different  idea  of  the  tarsus  and  its  rela- 
tions, from  that  derived  from  the  same  segment  in  reptiles,  where,  for 
the  most  part,  the  astragalus  articulates  chiefly  with  the  tibia,  the  os 
calcis  with  the  fibula,  and  a  third  bone  is  interposed  between  them. 
Furthermore,  the  os  calcis,  which  is  so  highly  specialized  in  mammals 
as  to  be  distinguished  at  sight,  has  in  reptiles  the  appearance  of  the 
other  tarsal  pieces,  and  resembles  a  cuneiform  bone.  Even  in  mam- 
mals the  pisiform,  as  in  man,  is  so  reduced  that  it  becomes  relatively 
insignificant,  which  circumstance,  and  its  relation  to  the  tendon  of  the 
ulnar  flexor,  led  Cruveilhier  to  class  it  among  the  sesamoid  bones. 

In  the  ideal  vertebrate  skeleton  the  tarsal  and  carpal  bones  having 
no  special  development,  would  be  represented  by  two  rows  of  polyg- 
onal or  circular  discs,  all  alike,  as  is  actually  the  case  in  the  marine 
saurians.  Reducing  all  the  bones  in  question  to  one  and  the  same 
form,  as  in  the  lowest  groups,  form  would  cease  to  be  a  guide  to  the 
determination  of  the  homology  of  any  particular  bone  of  the  tarsal  or 
carpal  series.  Those  parts  will  be  homologous  which  occupy  similar 
and  symmetrical  positions ;  the  inner  bone  of  the  wrist  articulating 
with  the  ulna,  will  be  homologous,  or  the  homotype  of  the  inner  bone 
of  the  tarsus  articulating  with  the  tibia ;  or  in  other  words,  homolo- 
gous bones  are  determined  by  I  he  principle  of  symmetry  and  relative 
position,  and  not  by  their  teleological  relations. 
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Mikint;  use  of  tliis  principle,  we  shall  have  the  following  bones  in 
the  two  limbs  homologous  ;  beginning  on  the  inside  : — 

HAND.  FOOT. 

Pisiform 

PjTamidale Scaphoid. 

Lmiare Os  calcis. 

Scaphoid Astragalus. 

Uneiform 1st  cuneiform. 

Magnum 2d  cuneiform. 

Trapezoid 3d  cuneiform. 

Trapezium Cuboid. 

When  applied  to  the  human  hand  and  foot  with  their  high  degree 
of  specialization,  this  mode  of  comparison  seems  at  first  sight  inadmis- 
sible, but  bearing  in  mind  the  fact  that  the  type  is  much  more  distinctly 
indicated  in  the  lower,  than  the  higher  members  of  a  series,  and 
beginning  our  comparisons  in  the  lowest,  the  difficulties  growing  out 
of  the  special  developments  are  obviated.  It  will  be  found  that  in 
reptiles  the  tarsus,  for  the  most  part,  articulates  with  the  leg  by  two, 
and  even  three,  bones  instead  of  by  one,  as  in  ordinary  mammalia; 
that  the  astragalus  and  os  calcis  neither  of  them  have  the  peculiar 
characters  which  are  exhibited  in  the  higher  vertebrates,  while  in  the 
seals  among  mammals  the  astragalus  develops  a  tuberosity  backwards 
equal  to  that  of  the  os  calcis  of  the  same  animal. 

We  have  placed  no  bone  opposite  the  pisiform  as  its  homologue. 
Some  homologists,  and  among  them  Owen,  regard  the  os  calcis  as,  in 
itself,  repeating  the  pisiform  and  pyramidale,  and  as  consisting  really 
of  two  bones  combined  in  one,  as  the  scaphoid  and  lunare  are  in  the 
carpus  of  the  cat  and  some  other  mammals.  This  view  does  not  seem 
to  be  well  supported ;  for  while  the  coalescence  of  the  scaphoid  and 
lunare  in  various  animals  is  a  matter  of  observation,  the  existence  of 
an  OS  calcis  in  two  parts  has  not  been  observed  in  any.  In  its  mode 
of  ossification,  except  in  the  development  of  a  thin  scale  on  the  end 
of  its  tuberosity,  it  follows  that  of  the  other  tarsal  bones,  viz.,  from  a 
single  centre.  And  In  having  an  epiphysis  it  agrees  with  the  astragalus 
in  some  lower  animals,  as  the  seal.  The  relation  of  the  pisiform  to 
the  tendon  of  the  "  ulnar  flexor  "  (extensor)  of  the  wrist  seems  to 
justify  Cruvellhier's  view  that  It  belongs  to  the  category  of  sesamoids. 

The  metacarpal  and  metatarsal  bones  offer  no  difficulty  in  either  of 
the  two  methods  of  studying  the  skeleton,  since  they  agree  in  their 
relative  position,  and  the  only  differences  are  purely  teleologlcal  ones. 
Excepting  In  the  thumb  and  great  toe  the  same  may  be  said  of  the 
phalanges.  We  have  already  alluded  to  the  great  diflioulty  which  th(<, 
exceptions  just  mentioned  offer  when  the  limbs  are  studied  as  symmet 
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rical  parte,  and  we  know  of  no  way  in  which  it  can  be  fairly  and  sat- 
isfactorily met. 

The  thumb  and  great  toe  are  assumed  by  most  anatomists  to  be 
homotypcs.  First,  on  account  of  their  relative  size.  Secondly,  because 
they  have  similar  relative  positions  in  the  ordinary  attitude  of  the 
fore  arm.  Thirdly,  and  chiefly,  because  they  have  only  two  phalanges 
each,  Avhile  each  of  the  other  digits  has  three  or  more. 

If  the  human  hand  and  foot  are  alone  examined,  the  relative  size 
of  the  parts  in  question  favors  the  view  that  they  are  homotypes. 
But  this  characteristic  of  size  loses  its  value  when  they  are  studied  in 
the  lower  animals.  In  the  seal  the  thumb  might,  as  regards  its  size, 
be  considered  the  homotype  of  either  the  first  or  the  fifth  toe,  which 
are  the  two  largest  and  of  equal  size.  In  the  walrus  the  first  digit  of 
the  hand  and  the  fifth  of  the  foot,  or  the  thumb  and  little  toe,  are  the 
largest  in  their  respective  limbs.  In  the  great  ant-eater  the  third  digit 
of  the  hand  is  longest,  while  the  fourth  is  in  the  foot.  If  size  were 
the  criterion  of  homology,  either  of  the  fingers  might  in  turn  become 
the  homotype  of  either  of  the  toes,  for  the  size  of  these  parts  being 
determined  by  their  physiological  adaptations,  either  may  in  turn  be- 
come the  largest  or  the  smallest  in  the  series. 

The  second  reason,  that  based  on  the  fact  that  they  are  both  on  the 
inside  of  their  respective  limbs,  loses  its  force  when  it  is  remembered 
that  the  parts  compared  are,  as  it  were,  in  a  false  position.  That  but 
for  the  rotation  of  the  fore  arm  in  the  embryo,  the  thumb  would  have 
been  on  the  outside  of  the  hand,  and  would  consequently  have  con- 
formed to  the  position  of  the  little  finger. 

The  third  argument,  derived  from  the  existence  of  two  phalanges  in 
each  of  the  parts,  is  not  so  easily  disposed  of,  and  forms  the  greatest  diffi- 
culty in  our  way.  Notwithstanding  the  wide  difference  in  the  physiolog- 
ical value  of  these  parts  in  different  species  of  animals,  and  the  conse- 
quent range  of  variation  in  the  size  of  them,  the  number  of  phalanges 
may  be  said  to  be  almost  constant.  It  is  true  that  in  Ichthyosaurus,  Ple- 
siosaurua,  and  other  marine  saurians,  the  tliumb  and  gi'eat  toe,  like  all 
the  other  digits,  have  their  phalanges  multiplied,  and  if  our  comparisons 
were  confined  to  such  animals  as  these  the  question  of  homologies 
would  be  easily  answered,  as  it  would  also  in  some  of  the  land  turtles, 
where  the  number  of  the  phalanges  in  all  fingers  and  toes  is  reduced 
to  two.  If,  too,  we  might  apply  the  saying  of  Goethe,  which  holds  true 
in  so  many  instances,  viz.,  "  that  it  is  in  her  monstrosities  that  nature 
reveals  to  us  her  secrets,"  we  might  call  to  mind  an  occasional  mon- 
strosity in  which  the  thumb  and  great  toe  are  each  provided  with  three 
joints,  and  thus  made  to  conform  with  the  other  digits.  Lastly,  we 
might  call  to  mind  the  tact  that  in  their  mode  of  ossification,  the 
metatarsal  and  metacarpal  bones  of  the  two  parts  in  question  agree 
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•with  the  phalanges,  that  is,  in  having  the  proximal  epiphysis  tlie  last 
to  unite  with  the  shaft  instead  of  the  distal.  Still  the  preponderance 
of  fiicts  is  the  other  way,  and,  if  we  adopt  the  idea  of  symmetry,  we 
must  rest  content  with  the  assumption  that  the  thumb  with  its  two 
phalanges  is  the  homotype  of  the  outer  toe  with  its  three  phalanges. 

In  the  preceding  pages  the  object  has  been  to  set  forth  some  rea- 
sons for  studying  the  fore  and  hind  parts  of  vertebrated  animals,  but 
more  especially  their  limbs,  as  if  these  parts  and  limbs  were  con- 
structed not  only  after  one  and  the  same  type,  but  in  a  symmetrical 
manner.  They  would  repeat  each  other  exactly  in  an  ideal  animal, 
just  as  the  right  and  left  parts  do  in  the  actual.  In  the  actual  animal 
the  fore  and  hind  parts  are  so  modified  as  to  adapt  them  to  sjjecial 
conditions  of  existence,  and  as  the  conditions  fulfilled  by  the  two 
kinds  of  limbs  are  generally  different,  the  limbs  take  on  different  de- 
grees and  phases  of  development.  Right  and  left  parts  repeat  each 
other  almost  exactly,  because  their  conditions  are  the  same,  though 
even  these,  as  we  have  already  seen,  may  sometimes  vary,  and  then 
we  have  a  diversity  in  their  development.  In  fore  and  hind  limbs 
diversity  is  the  rule,  while  in  right  and  left  it  is  the  exception.  Nev- 
ertheless, as  we  go  back  to  the  early  stages  of  embryonic  life,  the 
symmetry  and  equality  of  fore  and  hind  parts  becomes  nearly  exact, 
however  much  they  may  vary  in  the  adult. 

We  have  not  forgotten  that  in  attempts  like  the  present,  compari- 
sons should  be  made,  not  only  between  the  bones  of  the  limbs,  but  also 
between  the  muscles,  nerves  and  vessels.  We  have  confined  our  re- 
marks chiefly  to  the  bones,  because  their  homologies  are  the  most 
accurately  determined.  The  attempts  hitherto  made  for  the  determi- 
nation of  the  homologies  of  the  other  parts,  have  been  far  less  satisfac- 
tory. If  a  serious  objection  can  be  brought  against  the  mode  we  have 
adopted  of  viewing  the  bones,  far  more  serious  objections  can  be 
brought  against  such  a  method  of  viewing  the  other  structures.  If 
the  method  fails  in  the  skeleton,  it  will  certainly  fail  elsewhere.  On 
the  other  hand,  if  antero-posterior  symmetry  can  be  shown  to  exist  in 
the  bones,  then  we  can  feel  some  confidence,  that  whatever  the  diffi- 
culties at  present  may  be  with  regard  to  the  muscles,  nerves  and  ves- 
sels, they  will  sooner  or  later  be  overcome.  We  may  go  still  further, 
and  assert  that  if  the  idea  of  fore  and  hind  symmetry  enters  into  the 
composition  of  animal  structures  at  all,  it  will  be  traced  not  only  in 
the  limbs,  but  in  all  the  great  systems  of  organs.  Unity  of  plan  in 
the  structure  and  composition  of  animals  is  much  more  likely  to  prove 
true  than  diversity. 

Attempts  have  been  made  to  construct  an  ideal  skeleton,  an  "arche- 
type" which  is  presumed  to  contain  all  the  essential  elementary  ])arts 
of  a  vertebrated  skeleton  ;  these  parts   nowhere  so  developed  as  to 
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be  adapted  to  tlic  wants  of  any  individual,  but  capable,  by  a  variation 
in  the  quantity  and  proportions  of  each,  of  being  adapted  to  the  con- 
ditions of  life  of  every  member  of  the  series.  Carus  in  his  "  Urtheilen 
des  Knochen  and  Schalen  geriistes "  attempted  such  an  archetype. 
Owen  in  his  "  Homologies  and  Archetype  of  the  Vertebrated  Skele- 
ton," has  constructed  another  on  essentially  the  same  basis,  but  far 
more  complete.  Neither  Carus  nor  Owen  have,  however,  admitted 
the  Idea  of  fore  and  hind  symmetry.  If  we  admit  this,  then  the 
archetvpe  must  be  so  modified  as  to  conform  to  it.  The  typical  struc- 
ture which  represents  or  occupies  the  place  of  the  head  at  one  end, 
if  we  will  carry  out  the  idea,  must  be  represented  by  a  similar  re- 
versed structure  at  the  other.  If,  for  example,  we  would  adopt 
Owen's  modification  of  Carus's  archetype,  we  must  divide  It  in  the 
middle  and  replace  the  hinder  half  with  a  reversed  repetition  of  the 
fore  half  The  skeleton  would  not  in  this  way  be  provided  with  two 
heads,  but  only  with  the  rudiments  of  these  capable  of  being  devel- 
oped or  arrested  in  development,  in  such  a  manner  as  the  conditions 
of  individual  existence  may  require. 

Whether  we  adopt  the  doctrine  of  fore  and  liind  symmetry  or  not, 
such  a  conception  as  an  archetype  involves  Is  necessary  in  our 
attempts  to  study  the  creative  idea  which  underlies  all  animal  struc- 
tures, apart  from  their  adaptation  to  the  modes  of  existence  in  each 
species  ;  and  just  In  proportion  as  such  a  conception  Is  based  upon  a 
more  and  more  complete  knowledge  of  the  plan  of  structure  and  of 
development,  anatomy  will,  in  the  same  degree,  become  philosophical. 

The  Rev.  Mr.  Waterston  exhibited  two  pillow-cases  which 
had  been  in  use  in  different  families  for  some  time ;  in  both 
cases  the  feathers  were  stripped  of  their  plumules  and  the 
filaments  formed  a  plush-like  nap  of  remarkable  uniformity 
which  adhered  firmly  to  the  whole  interior  of  the  case.  The 
change  appeared  to  have  been  a  mechanical  result  of  its  long 
use.     Several  other  instances  were  cited. 

A  letter  from  Professor  Baird  was  read  by  the  Secretary, 
giving  an  account  of  a  proposed  expedition  to  the  island 
of  Socorro,  one  of  the  Revillagigedos,  two  hundred  and  fifty 
miles  west-south-west  of  Cape  St.  Lucas,  S.  California.  It 
was  undertaken  by  Col.  A.  J.  Grayson  under  the  auspices  of 
the  Smithsonian  Institution ;  the  cooperation  of  the  Society 
was  desired.      The  Secretary  stated  that  the  Council  had 
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already  responded  favorably  and  had  forwarded  the  neces- 
sary funds. 

Messrs.  W.  P.  Cross,  Wm.  Sturgis  Bigelow  and  F.  P.  At- 
kinson were  elected  Resident  Members. 


Jnne  19,  1867. 

The  President  in  the  chair.     Thirty-one  members  present. 

The  Rev.  R,  C.  Waterston  announced  the  death  of 
Thomas  Bulfinch,  Esq.,  formerly  an  officer  of  the  Society, 
and  gave  an  extended  notice  of  his  life  and  character. 

As  a  mark  of  the  deep  respect  in  which  the  Society  held 
their  late  member,  Mr.  Waterston  was  requested  (on  motion 
of  Dr.  Charles  T,  Jackson)  to  prepare  a  fitting  tribute  to  be 
l^laced  upon  the  Records ;  in  response  to  which  the  follow- 
ing testimonial  has  been  furnished. 


TRIBUTE  TO  MR.  BULFINCH. 

By  the  sudden  death  of  Thomas  Bulfinch,  who,  after  a  brief  illness, 
has  been  removed  from  the  midst  of  honorable  and  useful  activity, 
the  whole  community  suffers  a  loss  which  will  be  widely  and  deeply 
felt.  This  Society,  at  such  a  time,  would  recall  with  gratitude  the 
past  services  of  their  lamented  associate,  who,  through  many  years, 
rendered  valuable  aid  in  the  promotion  of  its  interests.  He  was 
elected  a  member  of  the  Society  on  the  3d  of  June,  1840,  and  was 
chosen  its  Recording  Secretary  on  the  4th  of  May,  1842,  which 
office  he  faithfully  filled  until  May,  1848.  Through  these  six  years, 
the  volume  of  records,  upon  the  table  before  us,  testifies  to  his  con- 
scientious fidelity.  The  account  of  every  meeting,  through  that  ex- 
tended period,  with  the  statement  of  each  important  measure  proposed, 
and  each  scientific  fact,  stated  or  discussed,  all  elaborately  written 
out  with  unfailing  accuracy,  proves  how  much  he  was  able  and  willing 
to  do  in  the  cause  of  natural  science,  and  the  time  and  thought  he 
cheerfully  gave  to  promote  the  objects  for  which  we  are  here  asso- 
ciated.    In  addition  to  his   labors   as  Recoi'ding    Secretary,  he  was 
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appointed  (May,  1841)  Curator  of  the  State  Collection  of  Mineralogy 
and  Geology,  which  was  at  that  time  under  the  care  of  this  Society. 

Wliik!  wu  loudly  recall  the  modest  and  unassuming  spirit  of  our 
fiiend,  his  manners,  gentlemanly  and  courteous,  his  unwearied  indas- 
Hry  and  scholarly  methods  of  thought,  let  us  pause  for  a  moment,  and 
briefly  review  the  passing  events  of  his  life. 

,'  Tliomas  Bulflnch  was  born  July  14,  179G,  at  Newton,  Massachu- 
'  setts,  where  his  parents,  whose  home  was  In  Boston,  were  temporarily 
i-esiding.  He  was  the  second  son  of  Charles  Bulflnch,  whose  reputa- 
tion as  an  architect,  at  that  day  stood  among  the  highest  in  his  pro- 
fession; his  name  has  become  associated  with  the  State  House,  that 
crowning  object  of  this  metropolis,  and  also  with  the  National  Capitol 
at  AVashington. 

Mr.  Bulflnch  was  fltted  for  college  at  the  Boston  Latin  School  and 
at  Exeter  Acailemy.  Graduating  from  Harvard  University  in  1814, 
he  numbei'cd  among  his  classmates,  Prescott  the  historian,  the  Rev.  Dr. 
Greenwood,  the  Rev.  Dr.  Lamson,  and  many  othei-s  who  have  since 
filled  prominent  places,  and  left  names  which  will  be  long  remem- 
bered. 

After  leaving  college,  Mr.  Bulflnch  was  chosen  usher  of  the  Latin 
school,  then  under  the  charge  of  his  friend  and  classmate,  Benjamin 
A.  Gould,  whose  important  labors  in  the  cause  of  education  exerted 
an  influence  felt  to  this  day.  Here  Mr.  Bulflnch  remained  fourteen 
months,  when,  feeling  no  very  strong  incUnation  for  either  of  the 
professions,  and  the  proclamation  of  peace  (1816)  reviving  commerce 
and  trade,  he  entered  upon  the  active  duties  of  a  business  life.  Two 
years  were  thus  spent  in  Boston,  when  he  was  led  to  remove  to  Wash- 
inffton,  where  his  father  was  engaged  as  architect  in  the  erection  of 
the  Capitol.  Here  he  resided  seven  years,  when,  in  1825,  he  re- 
turned to  Boston,  entering  into  a  business  copartnership  with  his 
relative,  Mr.  Joseph  Coolidge.  This  connection  continued  until  1832 
when,  after  some  other  business  experiences,  he  was  chosen  to  a  re- 
sponsible position  In  the  Merchants'  Bank,  which  he  held  until  the  time 
of  his  death,  a  period  of  thirty  years. 

Devoted  as  he  was  to  the  duties  devolving  upon  him  as  a  man  of 
business,  he  had  tastes,  aside  from  this,  yet  more  congenial  to  his  na- 
ture, which  he  followed  with  a  quiet,  but  persistent  enthusiasm.  Thus 
it  was  that  he  became  an  active  member  of  this  society,  and  Its  Re- 
cordino-  Secretary  through  six  years.  His  favorite  branches  of  study 
in  natural  history  were  mineralogy  and  geology.  Not  that  he  laid 
claim  to  any  preeminence  as  an  original  Investigator  In  those  branches, 
but  feeling  a  keen  interest  In  such  subjects,  he  was  anxious  to  study 
and  search  as  he  might  be  able.     Hence  he  greatly  enjoyed  the  meet- 
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mgs  of  the  Society,  and  intercourse  with  the  many  gifted  and  learned 
men  with  whom  he  thus  became  associated. 

His  mind  bahmced  for  a  time  between  science  and  Hteratm-e. 
There  was  that  in  both  which  awakened  his  admiration,  and  ex- 
erted an  attractive  power.  At  length,  literature  gained  the  ascend- 
ency, though  science  always  continued  tj  possess  a  peculiar  charm. 

We  are  all,  to  a  certain  extent,  en  matures  of  circumstance.  He 
was  not  an,  exception  to  that  rule.  In  1850,  King's  Chapel  (to 
which  he  was  strongly  attached)  desired  a  revised  edition  of  their  lit- 
urgy, and  ]VL\  Bulfinch  was  appointed  to  a  participation  in  the  work. 
In  this  connection  he  became  deeply  interested  in  the  translation  of 
the  Psalms.  This  led  to  a  continued  study  of  Hebrew  literature,  some 
of  the  fruits  of  which  he  presented  to  the  public  in  the  first  volume 
which  he  published,  entitled  "Hebrew  Lyrical  History,"  or  select 
Psalms,  arranged  in  the  order  of  the  events  to  which  they  relate,  with 
introduction  and  notes. 

Thus  did  he  enter  upon  the  career  of  authoi-ship  when  about  fifty 
years  of  age.  The  reception  extended  to  this  volume  was  so  en- 
couraging, that  with  his  acquirements  and  highly  cultivated  tastes, 
he  continued  to  use  the  pen  which  had  proved  its  capability  of  doing 
such  acceptable  work.  In  1855  he  published  "  The  Age  of  Fable,"  in 
which  he  relates  the  stories  of  Mythology,  Greek  and  Roman,  in  a 
way  to  render  them  attractive  to  the  lover  of  general  literature,  who, 
if  not  thoroughly  acquainted  with  the  classics,  might  thus  be  put  in 
possession  of  valuable  knowledge,  in  harmony,  as  far  as  was  possible, 
with  the  charm  of  the  original  narrative. 

This  was  followed,  in  1858,  by  a  volume  on  "The  Age  of  Chivalry, 
or  the  Legends  of  King  Arthur,"  presenting,  in  the  same  spirit, 
graphic  pictures  of  a  later  age;  opening  to  the  reader  treasures  of 
poetic  thought,  and  offering  a  golden  key  by  which  many  of  the 
allusions  in  modern  literature,  to  ancient  manners  and  customs,  may 
be  better  understood.  This  work  was  followed,  in  1863,  by  "The 
Legends  of  Charlemagne,  or  the  Romance  of  the  Middle  Ages." 

These  pi-oductions  appealed  chiefly  to  the  imagination,  though  they 
were  the  result  of  accurate  study  and  laborious  research.  In  addi- 
tion to  these,  he  entered  upon  the  domain  of  history,  in  a  volume  en- 
titled "Oregon  and  Eldorado,"  in  which  he  gives  an  authentic  account 
of  remarkable  expeditions  and  daring  adventures,  connected  both 
with  South  and  North  America. 

There  were  several  works  of  less  importance,  all  of  which  were  the 
fruit  of  thought  and  care,  written  in  hours  rescued  from  the  pressure 
of  active  business.  Never  was  author  more  modest  in  regard  to  the  mer- 
its of  his  own  productions.  Unpretending  in  his  whole  nature,  he 
made  no  claim  to  any  special  gift  of  genius;  but  in  harmony  with  a 
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refined  taste,  and  as  the  result  of  much  quiet  investigation,  he  wrote  as 
a  recreation  to  himself,  what  proved  a  source  of  pleasure  and  instruc- 
tion to  a  large  circle  of  readers.  Now  that  lie  has  gone,  they  remain 
a  lasting  witness  to  his  industry,  bearing  testimony,  not  only  to 
his  general  erudition,  but  to  most  beautiful  traits  of  personal  charac- 
ter. Not  often,  commencing  at  the  age  of  fifty,  has  an  author  achieved 
so  much,  especially  when  the  usual  working  hours  of  each  day  were 
conscientiously  given  to  the  demands  of  a  most  responsible  business 
position. 

But  aside  from  this,  Mr.  Bulfinch  devoted  much  time  to  social  inter- 
course among  a  circle  of  fi-iends  who  greatly  appreciated  his  worth. 
Modest  he  was,  but  never  morose,  for  a  more  genial  or  generous  na- 
ture could  not  be  found.  Keenly  sensitive  to  the  gentler  sympathies 
of  life,  he  truly  lived  in  his  affections,  and  never  was  he  weary  of 
extending  kindness,  not  only  to  companions  and  friends  who  valued 
his  friendship,  but  to  the  needy  and  tried,  young  or  old,  wherever  they 
might  be. 

Many  instances  have  come  to  knowledge  since  his  departure,  of 
benefactions  bestowed  by  him,  and  of  service  rendered,  where  self- 
denial  and  sacrifice  were  cheerfully  met  to  accomplish  the  end. 

One  evidence,  among  many,  of  this  feature  of  his  character,  was 
his  interest  in  a  young  lad  named  Matthew  Edwards,  who  came  to  this 
country  poor,  and  almost  without  a  friend,  in  the  spring  of  1853. 
Many  young  persons  it  had  been  Mr.  Bulfinch's  delight  to  encourage 
and  assist  in  their  efforts  to  obtain  an  education,  and  the  same  gener- 
ous thoughtfulness  led  him  to  render  service  to  this  lad,  at  that  time 
but  fourteen  years  of  age.  The  boy  stated  that,  as  an  effectual  way 
of  disciplining  his  mind,  and  also  to  obtain  the  knowledge  of  an  impor- 
tant language,  he  was  very  desirous  of  studying  Latin.  Mr.  Bulfinch 
offered  to  devote  one  evening  of  every  week  to  his  instruction.  To 
Latin  was  afterwards  added  algebra,  and  when  these  studies  were 
finished,  the  remainder  of  each  evening  was  devoted  to  reading.  Had 
this  continued  but  a  few  months,  it  would  have  been  a  noticeable  foct, 
but  through  three  successive  years  did  Mr.  Bulfinch  voluntarily  and 
gratuitously  set  apart  these  evenings  for  this  purpose,  yielding  social 
privileges,  and  whatever  might  present  itself,  to  the  instruction  of  a 
poor  and  almost  friendless  lad.  But  this  was  not  looked  upon  in 
the  light  of  a  sacrifice.  His  desire  of  doing  good  was  so  great,  that 
the  very  act  of  doing  it  brought  its  reward;  and  his  judgment  was  so 
accurate  that  he  selected  objects  for  his  efforts  which  prevented  dis- 
appointment. Matthew  Edwards  proved  to  be  a  youth  of  extraordi- 
nary ability,  Avith  mental  powers  only  too  active  for  his  physical 
strength,  an  energy  and  perseverance  which  worked  themselves  to  ex- 
haustion ;  and  possessing,  in  connection  with  this,  a  beauty  of  charac- 
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ter  -wbicli  won  every  affection  of  the  heart.  Mr.  Bulfinch  became 
intensely  interested  in  his  welfare,  and  what  he  did  for  him  was  an 
illustration  of  his  own  cliaracter.  The  sudden  death  of  this  interest- 
ing youth  in  December,  18.59,  fell  as  a  heavy  blow  upon  his  friend  and 
benefactor.  Mr.  Bulfinch  could  not  have  watched  over  an  only  son 
more  tenderly  ;  and  when  he  was  taken  away,  his  grave  was  made  in 
the  family  lot  of  Mr.  Bulfinch  at  Mount  Auburn,  with  the  request  that 
when  his  time  of  departure  should  come,  they  might  rest  side  by  side. 
And  so  it  is,  that  at  this  moment,  that  which  was  mortal  of  teacher 
and  pupil  rest  together  in  that  beautiful  garden  of  graves. 

I  know  not  a  more  touching  friendship,  or  an  incident  moi-e  strik- 
ingly beautiful  in  all  the  history  of  Christian  benevolence. 

Much  more  might  be  said  of  Mr.  Bulfinch,  but  it  is  not  needed. 
His  excellences  were  flimlliar  to  you  all.  His  quiet  and  respectfiJ 
manner,  his  gentlemanly  consideration,  his  conscientious  fidelity,  his 
love  of  learning,  his  Christian  trust  and  faith,  these  were  an  indis- 
soluble part  of  himself 

He  had  rounded  out  seventy  years,  yet  who  that  saw  his  youthful 
freshness  would  have  imagined  that  he  had  arrived  at  so  advanced  a 
period.  Incredible  it  seems,  —  yet  how  worthily  were  those  years 
employed;  crowded  with  kind  and  generous  deeds;  diligently  im- 
proved In  an  untiring  search  for  knoAvledge ;  elevated  and  sanctified 
by  all  that  is  sacred  in  our  holy  religion. 

"Now,  doubtless,  unto  him  is  given 
A  life  that  bears  immortal  fruit 
111  such  great  offices  as  suit 
The  full-grown  energies  of  Heaven." 

Interesting  as  are  our  researches  in  Natural  History,  I  rejoice  that 
in  the  midst  of  these  investigations  we  reverently  pause  to  contem- 
plate such  a  character.  One  after  another  has  been  called  away, 
tin  the  frequency  becomes  startling.  Dr.  Augustus  A.  Gould,  whose 
voice  we  can  almost  hear,  and  the  pleasant  smile  on  whose  counte- 
nance seems  still  to  irradiate  the  room — Dr.  Bryant,  whose  splendid 
munificence  will  ever  be  gratefully  remembered.  Is  it  really  pos- 
sible that  those  long-tried  and  honored  friends,  so  lately  with  us  in 
the  full  vigor  of  manly  activity,  wiU  be  seen  by  us  at  om*  meetings 
no  more  ?  I  have  thought,  at  times,  in  the  grand  galleries  and  temples 
abroad,  dedicated  to  the  illustrious  dead,  as  in  the  Bavarian  Hall  of 
Fame  at  Munich  (Die  baierlsche  Ruhmeshalle),  that  it  were  well  If  we 
also  had  such  Temples  of  Commemoration.  But  have  we  not  even 
here  that  which  is  most  essential?  This  building  devoted  to  Natu- 
ral History — how  does  it  become  in  itself  such  a  temple,  entwined 
as  it  is  with  the  endeared  memories  of  beloved  associates  who  have 
gone  !     This  Library  In  which  we  stand, — how  closely  is  it  now  asso- 
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ciated  witli  the  first  rrcsidcnt  of  the  Society  (Benjamin  D.  Greene) ! 
The  books  he  loved,  and  so  faitlifully  studied,  generously  left  to  this 
Institution,  have  become  his  most  fitting  monument; — they  are  more 
than  a  memento,  they  are  a  living  l)ond  of  perjietual  union.  The 
collections  in  Conchology,  how  do  thoy  speak  to  us  of  that  noblewoman 
(IVIiss  Sarah  P.  Pratt)  lately  called  hence,  who  has  bequeathed  to  this 
Society  her  magnificent  collection,  the  accumulated  labors  of  a  life 
enthusiastically  devoted  to  that  study; — while  the  superb  and  almost 
unequalled  department  of  Ornitliology  brings  ever  before  us  in  most 
grateful  and  alFectionate  rememl)rance  our  generous  benefactor,  Dr. 
Bryant.  So,  also,  may  these  volumes  of  precious  llccords,  embodying 
the  history  and  progress  of  tlie  Society,  keep  freshly  in  our  thought 
our  departed  friend,  Thomas  Bulfinch.  Thus  this  very  building,  while 
it  stands  a  treasure-house  of  the  manifold  wonders  of  nature,  becomes 
also  consecrated  with  hallowed  and  insjjiring  memories,  so  that  here 
those  who  have  departed  linger  yet  with  us  in  pleasant  companionship. 


Mr.  B.  P.  Mann  read  the  following  extract  from  a  letter 
written  by  Mi-.  W.  Hoxie,  of  Bridge  water,  Mass. :  — 

I  made  an  interesting  observation  on  blue  jays  about  the  IGth  of 
May.  I  found  a  nest,  and  was  going  towards  the  tree  it  was  in,  when 
one  of  the  old  birds  skulked  up  to  it  and  broke  an  egg  and  then  flew 
screaming  away.  I  climbed  up  into  the  tree,  and  when  I  was  more 
than  half  way  to  the  nest  the  same  bird  came  back  and  broke  another. 
When  I  reached  the  nest,  there  was  one  whole  egg,  and  the  remains 
of  two  others  in  it.     The  blue  jay  was  a  female,  and  I  doubt  whether 


Section  I,  Article  1,  of  the  By-Laws  was  altered  so  as  to 
read :  — 

Any  person  of  respectable  character  and  attainments,  residing  in 
the  City  of  Boston,  or  its  immediate  neighborhood,  shall  be  eligible  as 
a  Resident  Member  of  this  Society.  Elections  shall  be  held  at  the 
first  meeting  in  the  months  of  January,  April,  July  and  October. 
Nominations  must  be  made  in  writing,  by  three  members,  at  least  one 
month  previous  to  the  time  of  elections ;  such  nominations  shall  be 
made  to  a  Committee  consisting  of  the  President,  Recording  Secretary 
and  Treasurer,  who  shall  report  upon  the  same  at  the  meeting  pre- 
vious to  that  upon  which  elections  are  to  be  held.  Every  person 
elected  shall,  within  six  months  from  the  date  of  his  election,  pay  into 
the  Treasury  an  initiation  fee  of  five  dollars,  and  subscribe  an  obliga- 
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tion,  promising  to  conform  to  the  Constitution  and  By-Laws  of  the 
Society ;  and  until  these  conditions  are  fulfilled,  he  shall  possess  none 
of  the  rights  of  membership,  nor  shall  his  name  be  borne  upon  the 
roll  of  membei-s. 

As  some  persons  were  noniinatecl  for  membership  before 
the  change  in  the  By-Laws  had  taken  effect,  an  election 
was  held  under  sus]>ension  of  the  rules,  and  the  following 
persons  were  chosen  Resident  Members :  — 

Messrs.  Jeremiah  L.  Newton  and  Joshua  P.  Preston,  of 
Boston,  and  Mr.  Samuel  Lockwood,  of  Roxbury. 


July  3,  18(i7. 
The  President  in  the  chair.     Sixteen  members  present. 

Dr.  Green  made  a  communication  on  Binocular  Vision. 

Mr.  W.  Wickersham  offered  some  remarks  upon  the  trav- 
elling of  rocks :  after  speaking  of  the  transportation  of  rocks 
by  glaciers,  icebergs,  floods,  etc.,  he  said  he  had  observed 
that  rocks  travelled  on  the  dry  land  without  any  such  assist- 
ance as  they  receive  from  glaciers,  etc.,  but  by  the  action 
of  frost,  freezing  and  thawing ;  a  rock  becoming  separated 
from  a  ledge,  often  falls  some  distance  and  then  rolls.  If  it 
lies  on  a  slope,  however  gentle,  afterwards,  the  fonnation  of 
ice  under  it  moves  it  slightly  forward,  and  on  the  return  of 
warm  weather  the  rock  settles  down  a  little  in  advance  of  its 
former  position,  and  so  on.  He  referred  to  a  locality  near 
Yokentown  in  York  Co.,  Penn.,  at  a  spur  of  the  Blue  Ridge, 
where  the  rocks  had  moved  in  this  manner  from  ledges  on 
cither  side  of  a  valley  to  its  centre,  and  accumulated  there  in 
large  numbers. 

The  President  exhibited  an  Esquimaux  "fire-stick."  It 
seemed  to  him  that  the  chief  interest  in  speculating  upon 
this  was,  that  in  so  many  different  parts  of  the  world,  essen- 
tially the  same  process  was  in  use  for  obtaining  tire,  in  South 
Africa,  the  Pacific  Islands,  St.  Domingo  and  the  Arctics. 
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Dr.  Pickering  said  that  the  mclhod  of  rnbliiiitf  in  a  groove 
was  still  in  use  in  Tahiti,  and  lie  had  seen  fire  obtained  in 
that  way  in  about  three  minutes. 


September  18,  1867. 

The  President  in  the  chair.      Tliirty-five  members  present. 

Mr.  II.  Mann  exhibited  some  capsules  of  Cyclanthera  ex- 
l^lodens  or  elastica^  a  Cucurbitaceous  vine. 

He  showed  that  they  were  monocarpellary  fruits  on  exactly  the 
plan  of  one  of  the  carpels  of  the  cucumber,  the  placenta  being  in- 
flexed  to  the  dorsal  side  of  the  carpel,  and  the  edges  there  thiekenetl 
and  dilated,  and  bearing  the  seeds  turned  towards  the  ventral  side; 
only  the  thickened  edges  of  the  carpellary  leaf  acquiring  a  firm  con- 
sistency. This  part  of  the  placenta  is  firmly  connected  with  the  apex 
of  the  ventral  and  convex  side  of  the  capsule,  which,  in  dehiscing, 
becomes  violently  torn  away  from  the  dorsal  side,  carrying  with  it 
the  placenta,  and  by  the  suddenness  of  the  motion,  flinging  the  seeds 
to  a  distance  of  twenty  or  thirty  feet.  Mr.  Mann  said  that  he  had 
found  a  weight  of  five  ounces  insufficient  to  straighten  the  backwardly 
incurved  ventral  valve  after  dehiscence;  more  weight  could  not  re- 
main attached.  In  answer  to  a  question  of  the  President,  Mr. 
Mann  said  that  the  elastic  power  lay  wholly  in  the  tliin  outer 
layer  of  cells,  Avhich  were  five  or  six  times  longer  than  their  trans- 
verse diameter,  and  thick  walled. 

Mr.  "VY.  H.  Niles  offered  some  remarks  upon  the  principle 
of  cephali^ation  as  applied  to  the  classification  of  Echino- 
derms. 

The  term  ceplialization  is  applied  to  the  relations  of  the  head,  or 
anterior  portion  of  the  body,  to  the  posterior  portion,  as  a  principle  of 
animal  structure,  exhibiting  the  relative  rank  of  diflerent  groups  of  an- 
imals. The  more  prominent  and  the  more  perfectly  organized  the  head, 
the  higher  the  grade  of  cephalization  and  the  higher  the  rank  of  the 
animal.  Cephalization  thus  becomes  the  principle  of  head  or  cephalic- 
domination,  in  the  diflerent  forms  of  animal  life.  This  principle  has 
been  ably  presented  by  Prof  J.  D.  Dana,  as  it  is  embodied  in  the 
higher  groups  of  animals  and  in  man.     The  remarks  of  Mr.  Niles 
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■were  to  show  that  the  same  principle  is  likewise  embodied  in  a  class 
of  animals  of  lower  rank,  viz.,  the  class  of  EcLinoderms,  which  are 
without  true  heads.  His  remarks  were  especially  directed  ta  the 
demonstration  that  this  principle  is  exhibited  in  the  fossilized  re- 
mains of  the  lowest  beings  of  the  class,  which  existed  in  the  early 
geological  epochs,  and  that,  in  a  natural  classification,  they  must  be 
arranged  according  to  this  princijale. 

Mr.  Edward  S.  Morse  also  spoke  of  the  success  he  had  met  with 
in  applying  the  principles  of  cephalization  to  the  classification  of  the 
Mollusca.  He  drew  diagrams  of  the  six  leading  groups  of  the  Mol- 
lusca  in  their  normal  position,  head  downward.  He  observed  that 
in  the  cuttle-fish  we  have  cephalization  most  prominent.  The  head 
is  always  protruded  from  the  sac-like  body,  the  foot  is  divided 
into  numerous  arms,  and  the  jaws  are  perfect.  In  the  Gastero- 
pods,  or  snails,  the  head  retracts  within  the  sac,  and  the  foot  is  a 
broad  disk,  by  which  they  slowly  crawl  about.  In  the  bivalves,  the 
mouth  is  always  enclosed  by  the  mantle,  and  is  devoid  of  jaws  or 
hard  parts,  and  the  food  is  received  from  the  posterior  end  of  the  body, 
thi'ough  the  currents  of  water  passing  in  at  the  posterior  part  of  the 
body.  In  the  Ascidians,  the  anterior  portion  of  the  sac  is  closed,  and 
the  animal  is  fixed  by  that  end  to  the  rock;  the  mouth  now  turns 
toward  the  posterior  portion  of  the  sac.  In  the  Brachiopods,  we  have 
the  same  conditions,  namely:  the  anterior  end  of  the  sac  closed  and 
fixed,  the  mouth  still  nearer  the  posterior  end,  and  in  the  lowest 
group  of  all,  the  Polyzoa,  the  mouth  is  at  the  extreme  posterior  por- 
tion of  the  body.  Thus  a  line  drawn  through  the  mouth  of  these 
various  diagrams  shows  the  progress  of  that  part  toward  the  anterior 
end  of  the  body.  The  position  assigned  to  the  classes  by  these 
principles  is  also  in  harmony  with  other  principles  of  classification. 

Dr.  J.  Wyman  stated  that  be  had  recently  witnessed  the 
destructiou  of  male  spiders  by  the  female  of  the  same  species 
(in  this  case  an  JEpeira),  after  the  union  of  the  sexes.  This 
habit  was  long  since  described  by  Lyonet,  (Mem.  du  Mus. 
d'Hist.  Nat.,  T.  xviii.)  In  the  instance  observed  by  Dr. 
Wyman,  two  dead  males,  w^ound  with  thread,  were  found 
beneath  the  web,  and  a  third  in  the  web  on  which  the  female 
was  still  feeding.  On  the  following  day  a  fourth  male  was 
found  in  the  clutches  of  the  same  female,  who  was  still  in 
the  act  of  sucking  the  fluids  of  her  victim.  Since  the  above 
was  communicated,  a  fifth  dead  male  was  found  in  the  same 
web. 
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Dr.  Wyman  .'ilso  gave  nn  account  of  a  visit  recently  made 
to  an  Indian  "slioll  Iieaj)"  on  one  of  the  islands  on  the  north 
side  of  Frenchman's  Bay,  near  Ml.  Desert,  Maine. 

TL(3  shells  fbi'ining  this  deposit  were  chiefly  those  of  the  common 
clam  (J/.  are7uiria),  with  which  wore  mingled  those  of  Bucclnum  un- 
(latum,  Natlca  heros,  Triton'min  decemcoslatum,  and  a  species  of  large 
Mytilus.  They  were  deposited  in  two  distinct  strata,  which  had  Ix-en 
partially  carried  away  by  the  action  of  the  sea.  After  the  lowermost 
layer  had  been  completed,  the  place  appears  to  have  been  for  a  time 
abandoned,  when  it  became  covered  to  the  depth  of  six  or  eight 
inches  with  a  vegetable  mould  containing  small  pebbles.  Tlie  shells 
of  this  lower  layer  were  much  decomposed,  and  had  the  appearance 
of  much  greater  age  than  those  of  the  upper.  The  second  stratum 
consisted  of  shells  well  preserved,  and  was  in  turn  covered  with  veg- 
etable mould,  and  also  supported  a  growth  of  forest  trees.  Tlie 
entire  thickness  of  the  two  strata  was  a  little  less  than  four  feet. 
Mingled  with  the  shells  were  fragments  of  charcoal  and  pieces  of 
worked  flint,  including  two  arrow-heads.  Besides  the  above,  various 
implements  of  bone  were  found,  consisting  of  slender  pointed  pieces, 
which  might  have  served  as  perforating  instruments,  and  a  variety  of 
small  spindle-shaped  pieces  about  two  inches  in  length.  One  of  the 
prongs  of  a  large  antler  was  found,  having  one  of  the  ends  rudely 
cut  to  an  edge,  and  also  a  metatarsal  bone  of  an  elk,  and  another  of 
a  deer,  which  had  been  split  lengthwise  with  some  rude  implement, 
probably  of  stone.  A  gToove  had  been  cut  on  the  two  sides  nearly  to 
the  medullary  cavity,  and  then  the  fore  and  hind  portions  of  the 
bone  had  been  broken  apart.  The  groove  was  crooked,  and  the  bot- 
tom and  sides  were  roughly  striated.  Implements  of  bone  have 
rarely  been  met  with  in  this  section  of  the  United  States. 

More  or  less  broken  bones  of  the  following  animals  were  discovered, 
viz.,  elk,  deer,  beaver,  woodchuck,  seal,  several  species  of  birds, 
mostly  aquatic,  and  fish.  A  single  piece  of  pottery  was  obtained; 
this  was  made  of  clay  mixed  with  finely  pounded  shells,  and  was 
slightly  ornamented.  The  inner  sui'face  was  covered  with  what  ap- 
2Deared  to  be  burned  food. 

In  exploring  the  shell  heaps  above  described.  Dr.  Wyman  was 
aided  by  Dr.  Calvin  Ellis,  Messrs.  John  L.  Hayes,  William  A.  Hayes, 
and  R.  E.  Fitz,  to  whom  he  is  indebted  for  several  valuable  speci- 
mens found  by  them.  The  specimens  collected  are  dej^osited  in  the 
Peabody  Museum  at  Cambridge. 

Mr.  Morse  described  a  recent  examination  of  shell  heaps  on  Goose 
Island,  in  Casco  Bay,  Me.,  where  he  found  a  similar  disposition  of 
material  as  described  by  Prof.  Wyman. 
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He  also  described  a  peculiar  bead  Made  out  of  tbe  hinge  tooth  of 
the  Quahog,  discovered  in  these  heaps  by  Mr.  Chas.  B.  Fuller  of  Port- 
land. 


Section  of  Entomology.     September  25,  1867. 
Mr.  Edward  Burgess  in  the  chair.     Five  members  present. 
Tlie  following  papers  were  read  :  — 

The    Odoxat-Fauxa    of    the   Island  of  Cuba.     By  Dr.  H. 
Hagen,  Konigsberg,  Prussia. 

The  folio-wing  observations  and  critical  remarks  upon  the  Dragon-flies  of 
Cuba  and  its  vicinity,  were  included  in  a  letter  to  me  from  Dr.  Hagen,  with 
permission  to  translate  and  ])ublish  the  same;  which  I  accordingly  embrace 
this  opportunity  to  do.  P.  R.  Uhler,  Baltimore. 

The  numerous  and  comjjrehensive  invoices  of  Odonata  ti'om  Prof. 
Poey  and  Dr.  Gundlach  (descriptions  of  their  colors  during  life  from 
the  last  named  gentleman),  and  observations  respecting  the  time  of 
their  occiirrencc,  and  other  remarks,  place  me  at  present  in  a  position 
to  contribute  decidedly  more  precise  information  respecting  the 
Odonata  of  Cuba  than  was  the  case  in  my  work  upon  the  Neuroptera 
of  North  America. 

I  give  here  a  review  of  the  already  known  species  of  Cuba  and  the 
Isle  of  Pines,  and,  at  the  same  time,  a  recognition  of  the  species  de- 
scribed by  Mr.  Samuel  H.  Scudder  in  the  Proc.  Boston  Soc.  Nat. 
Hist.,  Vol.  X.,  p.  187.  The  descriptions  of  Mr.  Scudder  are  so 
satisfactory  that  I  believe  I  have  been  able  correctly  to  recognize  all 
of  his  species. 

AGRIOXINA. 

Lestes  forficula  Ramlx  July  to  October,  about  ponds,  at  Car- 
denas. 

Lestes  tenuata  Kamb.  July  and  August,  about  the  banks  of 
jjonds,  at  Bayauio. 

Lestes  spumaria  Ilagen.     July,  in  woods,  at  Cardenas. 
'■  "  var.  minor V     Cardenas. 

Lestes  scalaris  Hagen.     Jidy  and  August,  flying  over  ponds. 
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Hypolestes  trinitatis  Ilagen.     Near  the  town  of  Trinidad,  also 

at  Bayaiiio,  in  -Jul}-  and  August. 

Protoneura  eapillaris  llambur.  In  woods  near  Bayamo;  also, 
about  rivers  and  Ifrouks  of  the  western  half  of  the  Island,  in  June, 
Septend;er  and  Oclcilicr. 

Microneura  caligata  Ilagcn.  About  brooks  near  Trinidad,  in 
Se})tendji'r  and  Octobi-r. 

Neoneura  carnatica  Ilagen.  On  streams  aliout  Cardenas, 
April. 

Neonetira  palustris  Ilagen.  This  species  is  idenlieal  with 
Af/rion  Maria  Scudd.  N.  palustris  is  perhaps  only  a  variety  otherwise 
colored  of  iV.  carnatica  Hagen. 

Agrion  civile  Ilagen.     A  male  was  received  in  my  last  invoice. 
"         Doubledayi  Selys.     I  have  seen  no  specimen  of  this 
species  from  Cuba,  but  I  place  it  here  upon  the  authority  of  De Selys 
Longchamps;  vide  La  Sagra,  Ins.  Cuba,  p.  469. 

Agrion  coecuin  Hagen.  At  Havana,  about  rivers,  and  in  the 
western  part  of  the  island,  Trinidad.  The  numerous  sj^ecimens  re- 
ceived exhibit  a  local  variety,  A.  cardenium  Ilagen.  This  is  cer- 
tainly the  same  as  A.  caecum  Scudd. 

Agrion  CUltellatum  Hagen.     July  and  August,  in  marshes. 
"         truncatum  Hagen.     About  ponds,  in  July  and  August. 

Ischnura  iners  Hagen.  At  Cardenas,  about  ponds,  July  to 
November;  very  common.  This  species  is  very  probably  the  same 
as  A.  tuberculatum  Selys,  1.  c.  p.  467;  yet  I  am  not  able  to  say  so 
from  actual  examination  of  DeSelys's  type.  To  this  species  must 
be  reunited  A.  credulum  Hagen,  and  A.  defixum  Hagen. 

Ischnura  capreolus  Hagen.    About  ponds,  in  July  and  August. 

Anomalagrion  hastatum  Say.  About  ponds  and  in  woods,  in 
March,  July  and  August;  and  at  Cardenas  and  Bayamo,  about  ponds, 
in  September  and  October.  Trichocnemis  minuta  Selys,  1.  c.  p.  464, 
is  a  fully  colored  female  of  this  species. 

Pyrrhosoma  vulneratum  Hagen.  At  Cardenas,  in  woods, 
July.  In  the  description  of  the  male,  (Neur.  of  N.  Amer.  p.  86,)  an- 
other species,  A.  prccsectum.  Hagen,  from  Porto  Rico,  is  erroneously 
united  with  this.  Pi-obably  ^.  discolor  Selys,  1.  c.  p.  466,  (nee  Burm.) 
is  identical  with  A.  vulneratum. 
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Leptobasis  adunca  Ilagon.     About  ponds,  July  and  August. 

vacillans  Ilagen.  About  ponds,  September,  near 
Bayamo.  The  species  referred  to  by  DeSelys  Longebamps,  1.  c.  p. 
4G5,  Agrion  macrogaster,  A.  Dominlcanum,  A.  Ramburii,  from  the  ad- 
jacent islands,  have  not  yet  been  known  to  belong  to  Cuba;  the  same 
is  also  true  of  Mecintnguster  Lncretia,  and  Hetcerina  cruentata.  These 
five  species  belong  to  St.  Domingo,  Jamaica,  Martinique. 

iESCHNINA. 

Anax  Junius  Drury.     Not  scarce. 
"      Amazili  Burm.     Scarce. 

Gynacantha  trifida  Ramb.  At  Cardenas,  in  woods,  in  August 
and  September;  also  flying  during  the  evening.  Along  the  coasts 
it  assembles  in  large  flocks,  flying  from  the  north  towards  the  south, 
in  December. 

Gynacantha  septima  Selys.     This  species,  also,  flies  in  flocks. 
"  oreagris  Hagen.     At   Cardenas,  in  woods,  in  Au- 

gust and  September. 

Gynacantha  7iov.  spec.  I  have  not  yet  seen  this  new  species, 
detected  by  Dr.  Gundlach;  the  wings  are  yellow  at  base. 

GOMPHINA. 

Progomphus  integer  Hagen. 

Gomphoides  producta  Selys.  At  Cardenas,  about  ponds,  in 
October  and  November.  I  am  not  yet  sure  that  two  species  are  here 
(nixed  together,  nor  whether  the  so  called  variety,  G.  Caraiha  Selys, 
I.  c.  p.  456,  is  to  be  sepai'ated  as  a  distinct  species. 

CORDULINA. 

Tetragoneuria  balteata  Hagen.     One  male  known  to  me. 

LIBELLULINA. 

Pantala  flavescens  Fabr.  At  Cardenas,  on  the  coast,  in  Au- 
gust and  until  October. 

Pantala  hymenaea  Hagen.     At  Cardenas,  in  October. 

"         citrina  Hagen.     At  Cardenas,  in  woods,  during  July. 

Tl'amea  Carolina  Linn.  I  have  not  seen  a  specimen  of  this  spe- 
cies from  Cuba,  and  I  place  it  here  only  upon  the  authority  of 
De  Selys,  1.  c.  p.  440. 


Ilafron]  292  [September  25, 

Tramea  onusta  Ila^cn.     A  single  male  seen  by  me. 

"  abdominalis  Rambur.  At  Cardenas,  in  bushy  places. 
Under  the  name  of  7'.  insularis,  Mr.  Seudder  describes  a  female  taken  in 
the  middle  of  May.  The  males  captured  by  him  at  the  same  time  are 
manifestly  T.  insularis. 

Tramea  insularis  Ilagen.  At  Cardenas,  in  ])ushy  places,  in 
Oetolici-. 

Tramea  marcella  Sclys.   At  Cardenas,  in  bushy  places,  in  July. 
"         simplex  ll,auil)ur.      At  Cardenas,  in   bushy  places,  in 
Novcndier. 

Tramea   australis  Hagen.    At  Cardenas,  in  woods,  in  July. 

Celithemis  Eponina  Fabr.     A  single  male  examined. 

Libellula  umbrata  Linn.  This  is  a  very  common  species.  At 
Cardenas,  about  ponds,  in  October  and  November.  In  April  and 
July  it  affects  woods,  and  also  the  seacoast.  The  females  with 
a  dark  band  upon  the  wings,  as  in  the  males,  are  very  rare.  I  have 
seen  throe  specimens. 

Libellula  angustipennis  Rambur;  also  of  Mr.  Seudder.  Car- 
denas, in  July,  in  iiushy  places. 

Libellula  herbida  Ilagen.  At  Cardenas,  in  October  and  No- 
vember. 

Libellula  auripennis  Burm.;  also  of  INIr.  Seudder.  At  Car- 
denas and   Cienfuegos,  in  April  and  July.     It  is  not  rare. 

Orthemis  discolor  Burm.  At  Cardenas,  in  woods  and  about 
ponds,  in  July  and  October.     It  is  quite  common. 

Lepthemis   vesiculosa  Fabr.     At  Cardenas,  in  April. 

"  Attala  Selys;    verbenata  Ilagen.      At   Cai-denas,  in 

September. 

Dythemis  rufinervis  Burm.;  Libellula  vinosa  Seudder,  1.  c. 
p.  11)2.  Found  at  Cardenas,  in  woods,  in  July,  and  fi'om  September 
to  November. 

Dythemis  frontalis  Burm.,  Seudder.  At  Cardenas,  on  the 
banks  of  rivers,  in  May  and  June;  in  the  western  part  of  the  Island 
at  Rangel. 

Dythemis  pleurosticta  Burm.,  Seudder.  At  Cardenas  in 
fields  and  about  ])onds,  in  Jidy,  October,  November. 

Dythemis  didyma  Selys.  At  Cardenas,  about  ponds,  in  Octo- 
ber and  November. 

Dythemis  dicrota  Kagcn,  =  3Iesothemis  Poeiji  Seudder,  1.  c. 
p.  494. 
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Dythemis  aequalis  Ilagen.  At  Cardenas,  in  woods  and  about 
ponds,  ill  July  and  Oftobt-r. 

Dythemis  naeva  Ha^-en.  At  Cardenas,  in  August  and  Septem- 
ber. 

Dythemis  debilis  Hagen.  At  Cardenas,  about  ponds,  fi-om 
August  to  October. 

Dythemis  exhausta  Hagen.  At  Cardenas,  on  the  seacoast,  in 
August  and  Sejjtember. 

Erythemis  fureata  Hagen.     Rare. 

longipes  Hagen,  var.  specularis,=Macromla  cuhen- 
sis  Scudder,  1.  c.  p.  190,  at  Cardenas,  in  April,  July  and  October. 

Mesothemis  simplicieoUis  Say,  =  31.  Gundlachii  Soudder,  1. 
c.  p.  1!I4;  at  Cardenas,  in  woods,  in  May  and  June. 

Mesothemis  Mithra  Selys.     At  Cardenas,  in  woods,  July. 

Diplax  ochraeea  Burm.,  Scudder.  At  Cardenas,  in  fields  and 
woods,  in  July.  August,  October  and  November. 

Diplax  abjecta   Rambur,  Scudder.     At  Cardenas,  in  October. 
Justiniana  Selys. 
"        ambusta  Hagen.    Justiniana  Hagen,  of  the  Synops.  N. 
Amer.  Neur. ;  Scudder. 

Diplax  nov.  spec.     Hagen. 

Perithemis  Metella  Selys;  P.  Domitia  Hagen,  Synops.:  Soud- 
der.    At  Cardenas,  in  Sejjtember  and  October. 

Besides  tbe  foregoing,  there  are  descriptions  of  six  species  in  my 
possession  which  must  be  compared  with  already  known  species 
before  deciding  upon  their  identity.  With  respect  to  the  species  no- 
ticed by  Mr.  Scudder,  from  the  Isle  of  Pines,  we  find : — 

Agrion  Maria  =  Neoneura  palustris. 

Agrion  coecum  ==  A.  coecuni,  var.  Cardenium. 

iEschna  virens. 

Macromia  cubensis  =  Erythemis  longipes,  var.  specularis. 

Tramea  insularLs  =  Tramea  abdominalis. 

Libellula  auripennis. 

Libellula  angustipennis. 

Libellula  vinosa  =  Dythemis  rufinervis. 

Dythemis  frontalis. 

Dythemis  pleurosticta. 

Mesothemis  Poeyi  ==  Dythemis  dicrota. 
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Mesothemis  Gundlachii  =  Mcsotlumis  sirnplicicollis. 
Diplax  ochracea. 

Diplax  justinlana  =  Diplax  ainbusta  (Justiniana,  Synops.). 
Diplax  al)j('cta. 

Porithcinis  Domitia  =  Purithemis  Metella  (Doinitia  Synops.). 
Some  of  the  species  noticed  by  Mr.  Scudder,  I  also  possess  from  the 
same  island. 


Mr.  Scudder  has  further,  in  the  same  volume  of  Proceedings,  p. 
211,  given  "Notes  on  some  Odonata  from  the  White  Mountains  of 
New  Hampshire."  I  have  carefully  comj>ared  the  detailed  descrip 
tions  there  given  with  specimens  in  my  own  collection,  and  I  am 
able  to  report  as  follows : 

Cordulegaster  lateralis,  I  possess  from  Massachusetts,  sent  to 
me  by  Mr.  Uliler  (No.  182),  which  undoubtedly  belongs  to  this  spe- 
cies, and  which  I  have  iilentified  as  C.  Sayi  Selys.  Nevertheless,  it 
differs  somewhat  from  the  description,  in  the  color  of  the  body,  yet 
that  description  is  based  upon  notes  of  DeSelys  Longchamps  made 
several  years  ago,  and  it  is  certainly  not  sufficiently  complete.  At 
all  events  an  examination  of  the  type  in  the  British  Museum  will  be 
the  only  true  means  to  enable  a  decision  as  to  its  identity. 

iEschna  constricta  Say. 

"         eremita    Scudd.       I    possess    this    species  fi-om   Sas- 
katchewan and  Fort  Resolution,  collected  by  Robert  Kennicott. 

iEjSCh.na  propinqua  Scudd.  I  have  this  species,  also,  from  Fort 
Resolution,  collected  by  Robert  Kennicott. 

Cordulia  eremita  Scudd.  I  take  this  to  be  C.  albicincta, 
Burm.,  but  yet  the  identification  is  not  positive. 

Cordulia  forcipata  Scudd.  Tliis  is  the  European  C.  arctica, 
or  it  is  very  closely  related  thereto.  I  have  it  from  Fort  Resolution, 
collected  by  Robert  Kennicott. 

Cordulia  ShurtleflB.i  Scudd.  is  the  C.  hifiu-cata  Selys. 
"  Walshii  Scudd.     This  is  new  to  me. 

"  elongata  Scudd.     This  is  also  new  to  me. 

Diplax  rubicundula.  Mr.  Scudder's  remarks  upon  this  species 
are  pertinent,  yet  I  hold  it  to  be  distinct  from  D.  assimilata  Uhler,  and 
I  will  hereafter  report  upon  it  at  full  length.  The  specimens  from  Mr. 
Walsh  are  the  most  difficult  to  decide  on,  because  they  occupy  almost 
an  intermediate  position  between  the  two  species. 
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Some  remarks  upox  the  Odoxata  of  Hayti.     By  P.  R.  Uhler. 

The  foregoing  paper  of  Dr.  Hagea  aflFords  me  a  welcome  oppor- 
tunity to  remark  upon  some  of  the  Dragon  flies  which  I  observed  and 
collected  in  Hayti,  while  there  engaged  in  collecting  specimens  of 
Natm-al  History  for  Prof.  Agassiz. 

AGRIONINA. 

No  species  of  Lestes,  Calopteryx  or  Hetaerhia  were  seen  by  me  in 
Hayti,  although  they  might  have  been  found  there  about  the  begin- 
ning or  end  of  the  second  rainy  period,  in  September  or  October. 
The  Grand- Anse  River  is  full  of  small  rapids,  and  the  banks  are 
covered  in  places  with  bushes  and  vines  projecting  over  the  surface, 
furnishing  those  delightfully  shady  spots  which  such  insects  are  wont 
to  frequent. 

Anomalagrion  hastatum  Hagen,  was  met  with  behind  a  strip 
of  laud  projecting  into  die  Grand- Anse  River,  where  the  water  was 
still  and  crowded  with  pond  lilies. 

Agrion  Dominicanum  Selys,  was  first  captured  while  it  was 
hovering  over  a  brook  issuing  from  a  spring,  high  up  the  side  of  the 
Cote  de  fer,  about  three  miles  from  Jeremie.  I  next  found  several 
specimens  flying  about  the  edge  of  a  marsh  near  the  road  leading 
along  the  Grand- Anse  River.  The  times  of  its  appearance  were  in 
April  and  iMay. 

Several  other  species  of  Arjrlon  were  captm-ed  about  the  surface  of 
the  river,  but  I  have  not  yet  been  able  to  ascertain  their  names. 
The  Grand- Anse  is  full  of  shallow  places  having  a  muddy  bottom, 
and  there  the  pond  lilies  grow  in  great  abundance ;  on  the  leaves  of 
these  plants  the  Agrions  delight  to  settle,  and  there  they  can  be  taken 
in  the  greatest  numbers. 

GOMPHINA. 

A  single  specimen  of  Gomphoideti  (the  species  is  not  known  tome) 
was  procured  at  a  spring  high  up  the  side  of  the  mountain  beyond 
Jere'mie.  It  was  flying  backward  and  forward  over  the  stream  issu- 
ing from  the  spring,  and  the  colors  were  dark  brown  and  light  green. 
No  species  of  GompJms  was  met  with  upon  the  Grand- Anse  River, 
although  there  were  many  places  such  as  they  are  accustomed  to  fre- 
quent, and  notAvithstanding  my  thorough  search  for  them. 

^SCHNINA. 

JSsclma  virens  Ramb.  I  was  unable  to  capture  the  only  speci- 
men that  I  saw,  which  was  flying  with  great  rapidity  near  the  road 
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alorif^  the  River  Grand-Anse.  It  once  alighted  on  the  limb  of  a  tree 
within  lull  si<,dit,  l)ut  l)C'yoii(l  the  reaeh  of  my  net,  and  it  appeared  to 
me  to  be  this  species. 

LII'.KLLULINA. 

No  species  of  Epitheca  or  Cordulia  were  seen  by  me,  although  I 
maintainetl  a  sliarj)  lookout  for  them. 

Tramea  insularis  Ilagen.  Tiie  species  procured  by  me  agrees 
j)ei-tectly  well  with  the  description  of  Dr.  Ilagen,  while  it  disagrees 
with  that  of  T.  ahdominalis  Ilagen,  in  the  length  of  the  superior 
anal  appendages.  It  also  corresponds  with  specimens  collected 
by  Mr.  Scudder  in  the  Isle  of  Pines,  and  which  were  presented  to  me 
tlu'ouo-h  his  generosity.  Both  sexes  were  taken  together  in  one 
place.  This  species  seemed  to  be  rather  common,  hovering  over  the 
dusty  road  and  HyiJig  usually  at  a  height  of  ten  to  fifteen  feet  above 
the  ground.  Its  liight  is  rapid,  but  not  so  dashing  as  that  of  T.  lac- 
erata  Hagen.  They  are  difficult  to  capture,  because  shy  and  wary. 
Two  males  were  obtained,  which  agreed  perfectly  with  the  others, 
except  in  the  color  of  the  front  and  vertex,  which  were  not  blue,  but  red- 
dish. Unfortunately  these  two  specimens  shared  the  fate  of  several 
others  in  being  destroyed  by  the  minute  ants  which  there  overruii 
everytliing.  At  no  time  did  1  see  this  species  affecting  the  bushes. 
They  were  ever  on  the  wing,  flying  backward  and  forward  through  b 
limited  space  over  the  roadside. 

It  was  observed  in  Mai'ch,  April  and  May.  No  specimens  were 
seen  in  the  mountains,  but  in  the  valley  close  by  the  Grand-Anse 
River  they  appeared  to  be  most  numerous. 

A  female  in  my  collection,  from  St.  Thomas,  occupies  an  interme- 
diate position  between  T.  abdnin'inalis  and  T.  insularis.  It  agrees 
with  the  former  in  having  no  blue  upon  the  front  and  vertex,  the  anal 
superior  appendages  are  a  little  more  than  the  length  of  the  two  last 
segments,  and  the  spots  of  the  wings  and  remaining  characters  are 
those  of  T.  insidaris.  May  not  the  two  so-characterized  species  be 
nothing  more  than  local  forms  of  one? 

In  Tramea  lacerata  Hagen,  the  front  and  vertex  are  usually  steel- 
blue,  but  I  have  seen  specimens  agreeing  in  other  respects,  yet  differ- 
ing in  having  these  parts  reddish,  or  with  only  a  vestige  of  blue  upon 
the  front.  When  recently  excluded,  the  blue  of  this  species  is  very 
faintly  discernible.  I  cannot  help  supposing  the  species  of  Mr. 
Scudder  to  be  the  T.  insularis  Hagen.  It  agrees  so  jierfectly  with 
the  description  of  Dr.  Hagen,  while  it  equally  disagrees  with  that  of 
his  T.  abdominalis.     There  is  but  little  uniformity  in  the  number  of 


18G7.]  297  [Uhler. 

the  ante  and  post-cubital  cross-nervules.  The  number  frequently 
varies  in  the  opposite  wing,  and  in  different  specimens  the  ante-cubi- 
tals  range  from  9  to  13  in  each  anterior  wing. 

Libellula  umbrata  Linn.  This  species  is  very  abundant  in 
swampy  jjhices,  settling  upon  the  bushes,  and  is  easy  to  capture  before 
the  sun  is  high.  I  observed  no  females  with  the  band  across  the 
wings  as  in  the  males,  but  they  varied  very  much  in  size.  When  old 
and  weather-beaten  the  abdomen  becomes  dirty  olive  colored  and  the 
wings  assume  a  dirty  yellow,  somewhat  as  in  our  Diplax  ruhicundula 
Say.  I  observed  it  near  the  mouth  and  in  the  vicinity  of  the  banks 
of  the  Grand- Anse  River,  in  many  places  beyond  Jeremie;  in  AjJi'il 
and  i\Iay. 

Libellula  angustipennis  Rambur.  I  obtained  a  few  specimens 
on  the  edge  of  a  reedy  swamp.  It  was  by  no  m,eans  common.  The 
teneral  male  has  a  red  abdomen ;  in  the  fully  adult  this  part  is  blue. 
The  species  flies  low,  and  not  rapidly,  preferring  the  open  spaces  be- 
tween the  reeds  and  often  settling  upon  projecting  leaves.  I  saw  it 
first  in  May. 

Orthemis  discolor  Ilagen.  This  was  by  far  the  commonest 
species  observed  by  me  in  Hayti.  It  affected  the  vicinity  of  streams 
and  puddles,  as  well  upon  the  tops  and  sides  of  the  less  elevated 
mountains  as  in  the  valleys.  Some  specimens  were  obtained  at  an 
elevation  of  more  than  one  thousand  feet  above  the  level  of  the  sea.  Its 
mode  of  ilight  is  quick,  but  not  dashing,  recalling  that  of  our  Libellula 
pulchella,  nsuaWy  extending  over  a  space  of  two  or  three  rods,  and  now 
and  then  alighting  upon  a  projecting  branch  or  stick.  During  life,  the 
whole  body  appears  bright  red  while  flying  in  the  bright  sunshine,  but 
it  turns  to  a  dull  reddish-blue,  or  brown,  after  death.  The  fully  adult 
males  are  powdered  with  blue.  The  females  are  of  a  lighter  and 
brififhter  red,  and  they  are  very  much  less  numerous  than  the  males, 
at  least  during  April  and  May. 

Lepthemis  vesiculosa  Hagen.  During  life  this  species  is  of  a 
bright  apple-green  color,  the  spots  ujion  the  abdomen  appearing  deep 
black.  It  is  rather  a  tame  species,  settling  upon  bushes  in  the  vicinity  of 
the  sea.  Its  flight,  though  rapid,  is  not  continued  far,  and  it  seems  to 
delifdit  in  dashing  up  and  down  after  the  mosquitoes  which  abound 
in  the  air  during  the  evening  twilight.  It  appeared  about  the  middle 
of  April  and  was  to  be  seen  when  I  was  ready  to  leave,  in  jNIay. 

Dythemis  rufinervis  Ilagen.  Two  individuals  were  observed 
and  capturuil  near  a  brook  running  from  the  side  of  the  mountain,  at 
a  considerable  elevation  above  the  sea.     They  appeared  in  JNIay. 
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Dytlaetnis  frontalis  Burm.  was  captured  while  flying  back  and 
forth  over  a  stream  issuing;  I'roiii  tlie  side  of  the  mountain  at  an  ele- 
vation of  apparently  more  than  on(r  thousand  feet  above  the  level  of  the 
sea.  Threci  males  were  captured,  which  wen;  almost  entirely  lead- 
blue  in  color.  Time  of  appearance  was  in  May.  It  was  by  no  means 
abundant. 

Dythemis  pleurostieta  TIagcn.  This  species  was  quite  com- 
mon, llyiii.u'  iu  company  with  the  preceding  on  the  side  of  the  moun- 
tain. I  atterwards  saw  some  specimens  along  the  side  of  the  road, 
in  the  valley  next  the  mountain.     April  and  May. 

Mesothemis  mithra  Ilagen.  A  single  male  of  this  species  was 
captured  by  me  near  the  Grand- Anse  River,  in  May.  I  saw  only  two 
other  specimens  of  this  species,  which  were  flying  with  great  rapidity 
over  the  surface  of  the  river,  but  my  greatest  exertions  did  not  en- 
able me  to  capture  them.      Their  flight  is  very  rapid  and  steady. 

]My  short  stay  in  the  Island  of  Hayti  did  not  allow  me  to  make 
distant  excursions  to  procure  sjiecimens  of  the  insects  peculiar  to  the 
interior  of  the  country.  No  sooner  do  the  rains  begin  than  all  na- 
ture seems  to  spring  into  life,  and  could  I  have  remained  there  until 
the  wet  season  was  over,  I  am  sure  that  many  more  species  must  have 
rewarded  my  pains. 

Additional  Remarks  upon  the  Odonata  of  the  Isle  op 
Pines  and  of  the  White  Mountains  of  New  Hampshire. 
By  Samuel  II.   Scudder. 

Since  reading  the  statements  of  Dr.  Hagen  in  the  jjreceding  pa- 
per, I  have  been  induced  to  reexamine  the  specimens  which  I  used  in 
preparing  my  papers  on  the  Odonata  of  the  Isle  of  Pines  and  of  the 
White  Mountains  of  New  Hampshire;*  the  following  remarks  give 
the  result  of  tliis  examination. 

It  is  evident  fi'om  the  nature  of  Dr.  Ilagen's  invaluable  Synopsis  of 
the  Neuroptera  of  North  America,  that  the  work  was  not  intended 
for  a  monograph,  and  that  the  short  descriptions  of  genera,  and  other 
larger  groups  which  it  contains,  were  only  added  as  convenient  diag- 
noses. When  my  papers  were  prepared,  this  Avork,  together  with 
Rambur's  Neuroptera  and  De  Selys's  descriptions  of  Cuban  Odonata, 
were  almost  the  only  authorities  at  my  command.  Working  under 
such  disadvantages,  I  could  hardly  help  falling  into  those  errors  of 
determination  which  Dr.  Hagen  has  pointed  out. 

♦These  rroceedings.    Vol.  x.,  pp.  187,  211. 
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Libellula  vinosa=Dythemis  rufinervis. 

My  spocimons  disagree  decidedly  with  Dr.  Ilagcn's  description; 
the  doi"sum  of  the  thorax  of  both  male  and  female  has  an  obsolete 
yellow  line ;  the  sides  are  not  yellowish,  four-striped  with  ochraceous 
yellow ;  there  is  no  dorsal  black  stripe  on  the  eighth  and  ninth  ab- 
dominal segments;  the  appendages  ai-e  not  rufous,  but  always  have 
the  apical  half  blackish.  No  mention  is  made  by  Dr.  Hagen  of  the 
infuscation  of  the  wings  at  tips;  my  specimens  are  all  smaller  than 
Dr.  Hagen's  measurements. 

Macromia  cubensis=Erythemis  longipes,  var.  specular  is. 

Besides  having  tuberculated  eyes,  in  which  they  agree  with  the 
diagnosis  of  Cordulina,  my  specimens  accord  with  the  meagre  gen- 
eric characters  given  by  Dr.  Hagen  to  Macromia.  I  therefore  placed 
them  at  once  in  that  group.  Dr.  Hagen  states  that  the  color  of  the 
abdomen  is  rufo-fuscous,  like  that  of  the  mouth  and  thorax,  but,  in 
my  specimens,  it  is  not  so. 

Tramea  insularis==T.  abdominalis. 

It  is  impossible  to  refer  the  males  of  my  collection  to  T.  alidomina- 
lis.  In  the  markings  of  the  front  and  vertex;  the  color  of  the  feet; 
the  length  of  the  fascia  at  the  top  of  the  dorsum  of  the  abdomen; 
the  length  of  the  superior  anal  appendages;  the  length  of  the  hamnle 
and  the  color  of  the  pterostigma — the  only  trenchant  distinctive 
characters  mentioned  by  Dr.  Ilagen — the  specimens  agree  completely 
with  T.  iniiularis,  and  disagree  as  entirely  with  T.  abdominalis.  The 
female,  however,  does  not  accord  with  the  descriptions  of  either;  on 
the  one  hand,  the  markings  of  the  head  and  vertex  differ  from  those 
of  T.  insidaris,  in  the  manner  described  in  my  previous  jiaper,  and  the 
terminal  segment  of  the  abdomen  has  a  black  fascia,  continuous  with 
that  of  the  preceding  segment:  on  the  other  hand,  the  fulvous  ptero- 
stigma and  the  rufous  base  of  the  black  femora,  do  not  agree  with  the 
characters  Dr.  Hagen  assigns  to  T.  abdominalis.  When  such  slight 
distinctive  characters  are  given  by  which  to  separate  these  two  spe- 
cies, and  especially  Avhea  these  characters  are  equally  balanced  in  a 
single  specimen,  it  is  difficult  to  decide  where  to  place  it. 

Mesothemis  Gundlachii=M.  simplicieollis. 

My  specimen  differs  from  Dr.  Hagen's  description  of  M.  simplicieol- 
lis m  ha\ing  the  sides  of  the  thorax  nearly  immaculate;  the  slight 
markings  which  occur  are  of  a  pale  brown,  and,  by  no  means,  black. 
Also,  and  more  especially,  the  sides  of  the  abdomen  are  not  in  the 
least  "broader  before  the  apex,"  but  strictly  parallel;  this  may  be  due 
to  distortion  in  drying.     There  are  more  markings  on  the  dorsum  of 
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till',  aljiloiiu'ii  tluiii  ;ir(!  mentioned  in    the  deseription  (jf  J/,  simplici- 

collU. 

Mesothemis  Poeyi=Dythemis  dicrota. 

My  specimens  aj^free  better  with  Dr.  Ilafjen's  generic  desc-ription  of 
Mexolheiiiis  fhan  with  that  of  Di/llu^niis.  No  mention  of  the  humeral 
stripe  is  iikkIc  in  his  description  of  the  species. 

Cordulegaster  lateralis=C.  Sayi? 

My  specimens  disagree  with  De  Selys's  description  of  C.  Sayi*  in 
th(^  markings  of  the  abdomen,  which  is  never  annulated,  but  has  spots 
on  the  sides,  approaching  each  other  on  the  back;  in  the  form  of  the 
anal  appendages,  which,  among  other  distinctions,  have  no  basal  in- 
ferior tooth,  but  a  median  one;  in  the  color  of  the  pterostigma,  and  in 
th(5  ntnnbcr  of  post  cubitals. 

Cordulia  ereraita=C.  albicincta? 

C.  ereinha  is  a  larger  species  than  C.  albicincta  ;  the  inferior  ap- 
jiendage  is  scarcely  more  than  half  as  long  as  the  superior.  In  my 
description  I  have  not  mentioned  a  serrate  tubercle,  situated  near  the 
base  of  the  outer  edge  of  the  superior  appendage;  it  is  similar  to  the 
median  tuljercle,  but  bent  downwards,  not  at  all  outwards. 

Cordulia  foreipata=C.  aretica  ? 

If  the  illustration  given  by  De  Selys  and  Hagenf  is  correct,  C. 
forcipata  cannot  be  referred  to  C.  aretica,  on  account  of  the  form  of 
the  superior  anal  appendages  of  the  male. 

Mr.  J.  C.  Merrill,  Jr.,  announced  the  capture  of  Pieris 
rapm^  laitherto  unknown  in  New  England,  at  Waterbury, 
Burlington  and  Stowe,  Vt. ;  the  specimens  were  A'ery  abun- 
dant at  the  former  locality,  exceeding  in  number  the  individ- 
uals of  P.  oleracea,  with  which  they  were  found  in  company. 
He  had  also  taken  a  single  specimen  at  the  White  Mountains 
in  1866 ;  only  one  wing  was  preserved.  The  species  has 
been  recorded  in  this  country  fi'om  Quebec  only. 

Mr.  S.  11.  Scudder  stated  that  Mr.  Si)ragiie  had  recently 
shown  him  specimens  captured  this  summer  in  Lewiston, 
Maine. 

*  Monographic  des  Gomphiiies,  p.  591. 
•■  Kevue  des  Odonates.    1*1.  ii.,  fig.  1. 
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October  2,  1867. 

The  President  in  the  chair.     Tliirty-seven  members  present. 

The  President  exhibited  a  series  of  flint  implements  from 
the  Island  of  Iliigen,  and  from  Norway  and  Sweden,  consist- 
ino-  of  arrow  and  spear  heads,  square  cut  chisels,  etc.  One 
was  a  hatchet,  with  a  circular  hole  for  the  insertion  of  the 
handle,  the  interior  of  which  was  smooth,  and  the  diameter 
uniform.  Mr.  Rae,  the  Danish  Consul  in  New  York,  had 
shown  how  these  holes  might  be  drilled,  by  boring  half 
through  a  paving  stone  with  a  rotating  broomstick  and  sand. 
A  few  implements  representing  saws  and  knives,  and  one, 
undoubtedly  used  as  a  dagger,  but  resembling  a  large  sj^ear 
point,  were  among  the  articles  exhibited ;  most  of  them  were 
unlike  any  found  in  this  country. 

Dr.  Wyman  further  gave  an  account  of  a  recent  visit  by  a 
party  of  members  of  the  Society  to  shell  heaps,  upon  Goose 
Island,  in  Casco  Bay.  The  objects  exhumed  were  nearly 
similar  to  those  found  at  Mt.  Desert,  and  described  by  Dr. 
Wyman  at  a  previous  meeting.  Among  the  most  interesting 
objects  were  bones,  apparently  of  the  Great  Auk,  a  bird  now 
extinct. 

Mr.  Edward  S.  Morse  called  attention  to  the  evidences  of 
great  antiquity  in  the  shell  heaps  at  Goose  Island. 

The  dei^osits  consisted  of  large  beds  of  broken  clam  shells  with 
other  species  intermixed.  Over  five  hundred  squai-e  feet  of  sm-face 
had  been  examined,  and  the  entire  absence  of  any  metal,  and  the  sin- 
gular scarcity  of  stone  implements  were  noteworthy.  The  deposits 
showed  an  outcrop  oil  the  bank  of  from  two  or  three  to  fourteen  or 
fifteen  inches.  As  these  heaps  thickened  very  gradually  toward  the 
centre,  and  covered  areas  of  from  ten  to  fifteen  feet  in  diameter, 
this  outcrop  showed  evidences  of  extensive  erosion  of  the  bank  since 
the  heaps  were  formed.  Coupled  with  this  fact,  he  noticed  one  place 
where  the  erosion  of  the  bank  had  exposed  the  surface  of  a  rock 
smoothed  and  scratched  by  glaciers,  and  a  sufficient  time  had  elapsed 
to  erase  nearly  all  these  marks  from  the  hard  rock.  He  also  remarked 
that  the  shell  heaps  appeared  to  rest  on  the  primitive  soil.  The  turf 
covered  these  heaps  to  the  depth  of  six  or  seven  inches,  while  there 
were  no  traces  of  soil  below.     The  land  shells,  such  as  Helix  Sayii, 
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uniilentata,  mullidcnlata,  and  others,  remains  of  ■which  were  found  in 
the  lower  portions  of  the  liea])s,  can  only  exist  in  hard  wood  grov/ths. 
The  portion  of  the  island  where  these  heaps  occur  is  at  present  cov- 
ered with  large  spruce  growth.  The  Quahog,  found  plentifully  in 
the  heaps,  is  extremely  rare  in  Maine.  Thus  we  have  a  change  of 
vegetation,  a  change  of  certain  species  of  animals,  an  evidence  of 
extensive  erosion  of  the  banks,  an  absence  of  articles  that  one  would 
be  likely  to  find  in  deposits  of  recent  formation,  all  indicating  ex- 
treme age.  Of  course,  these  evidences  do  not  indicate  the  age  of  the 
shell  heaps,  further  than  to  show  that  hundreds,  perhaps  thousands  of 
years,  may  have  elapsed  since  they  were  first  commenced.  The 
Danish  archaeologists  regarded  similar  heaps  in  Denmark  as  older  than 
the  stone  age;  in  fact,  as  among  the  earliest  evidences  of  the  presence 
of  man. 

A  short  discussion  ensued  upon  the  probability  that  the  shell  heaps 
rested  upon  the  primitive  soil.  Mr.  Scudder  wished  to  know  what 
had  become  of  the  vegetable  mould  which  supported  the  hard  wood 
growth,  beneath  which  the  land  shells  found  at  the  bottom  of  the 
shell  heap  lived.  Dr.  Pickering  believed  that  vegetable  mould  would 
disappear  after  the  lapse  of  ages  by  the  action  of  the  elements,  and 
Dr.  Jackson  spoke  of  the  chemical  means  by  which  this  would  be 
brought  about. 


Section  of  Microscopy.     October  9,  1867. 

The  Curator  in  the  chair.     Thirteen  members  present. 

Mr.  C.  Stodder  read  a  note  on  Ncivicida  Carassius. 
Ehrcnberg's  description  is  as  follows : — "Ventricose,  inflated, 
broadly  lanceolate,  with  the  ends  suddenly  contracted  into 
short,  conical  beaks ;  striae  wanting,  or  indistinct."  As  seen 
with  Tolles'  one-tenth  immersion  lens,  Mr.  Stodder  adds  to 
the  above  description,  —  striaB  diagonal  or  quincunx,  like 
many  of  the  Plewosigrnas,  very  foint  and  fine,  nearly  ninety 
thousand  to  the  inch ;  length  of  frustule  about  three  one- 
thousandths  of  an  inch ;  locality,  Bridgetoti,  Me.  Recent 
specimens  were  communicated  by  Dr.  Thos.  F.  Perly. 

He  remarked  that  the  objectives  used  by  Ehrenberg,  when 
he  published  his  great  work  on  Infusoria^  were  undoubtedly 
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very  much  inferior  to  the  instniments  now  in  the  hands  of 
our  microscopists.  Mr.  Stodder  exhibited,  in  connection  with 
this,  the  one-tenth  objective  with  immersion  front,  which  he 
nsed  in  resolving  the  markings  above  described. 

Mr.  R.  C.  Greenleaf  phiced  on  tlie  table  an  immersion  lens 
from  Hartnack  of  Paris,  one-fifteenth  focus  ;  also  one  from 
Tolles,  of  the  Boston  Optical  Works,  one-fifth  focal  distance. 

These  objectives  Mr.  Greenleaf  said  he  had  used  witli 
great  satisfaction,  being  able  with  them  to  resolve  some  of 
the  most  difficult  test  objects,  such  as  the  Cuban  Awphi- 
plenra,  Amid  test,  or  small  specimens  of  JVcwicula  rhom- 
boides,  with  more  ease  and  certainty  than  he  had  ever 
resolved  them  Avith  any  dry  lens.  The  one-fifth  lens,  made 
by  Tolles,  works  with  great  distinctness,  bearing  the  higher 
eye  pieces  admirably. 

The  Cuban  AmjihijyJeura  was  shown  by  Mr.  Greenleaf  to 
illustrate  the  working  power  of  these  various  objectives. 

Mr.  C.  Stodder  exhibited  a  student's  microscope  stand  from 
the  Boston  Optical  Works.  This  instrument  will  be  pro- 
vided with  one  eye  piece  and  two  objectives,  an  inch  and 
quarter  inch.  The  tube  has  coarse  and  fine  adjustment. 
An  independent  stand  is  made  for  the  mirror,  so  that  it 
can  be  used  for  illuminating  opaque  objects.  The  whole  in- 
strument will  be  of  the  best  workmanship,  and  produced  at 
the  lowest  possible  cost. 


October  IG,  1867. 

The  President  in  the  chair.     Forty-four  members  present. 

The  President,  referring  to  the  record  of  the  previous 
meeting,  stated  that  he  had  made  a  further  examination  of 
the  bones  found  at  Goose  Island,  and  had  had  an  opportunity 
of  comparing  them  Avith  Oavcu's  plates  of  the  Great  Auk. 
The  humerus  of  the  bird  proA'ed  to  be  identical  Avith  the  fig- 
ures by  Owen,  leaving  no  doubt  of  the  character  of  the 
remains. 
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In  response  to  an  invitation  by  tlie  President,  Professor 
Agassiz  offered  some  remarks  ujion  llie  antiquity  of  man. 

He  said  tliat  fifty  years  ago  bolli  tin-  learned  and  unlearned  be- 
lieved they  possessed  a  trustworthy  ehronolo<ry  of  liunian  history. 
Historians  struck  the  first  blow  at  this  assumption  by  llieir  researclies 
into  the  successive  dynasties  whieli  had  ruled  over  Egypt.  Their 
leael  was  (juiekly  followed  in  the  different  departments  of  scienee, 
until  now  we  are  forced  to  cast  aside  the  ancient  beliefs,  and  con- 
struct our  chronology  from  a  new  and  independent  basis.  Twelve 
years  ago,  Ferdinand  Keller  of  Zurich,  by  liis  e.xamiiuition  of  the 
lake  deposits  of  Switzerland,  brought  to  light  proofs  of  the  existence 
of  races  of  men  with  new  characters  of  civilization.  These  discov- 
eries astonished  the  world,  and  have  since  given  rise  to  a  new  science, 
new  societies,  and  new  museums.  Humanity  is  now  connected  with 
geological  phenomena. 

Formerly  the  presence  of  such  large  mammals  as  the  Elephas  primi- 
(jenius,  Rhinoceros  licliorinus,  Bos prhm'ujenius  and  Ursus  spelceus,  was 
considered  the  dividing  line  between  geological  aiid  human  history — 
now  the  extensive  researches  of  such  able  naturalists  as  Lartet,  Von 
Baer,  Riitimeyer  and  Brandt,  have  proved  that  these  quadrupeds 
were  once  contemporaneous  with  man.  The  question  before  us  is 
whether  we  can  establish  a  successive  chronology  of  events  since  the 
appearance  of  these  animals  upon  the  earth.  Brandt  has  attempted 
to  show  that  they  were  living  within  the  historical  period,  and  has 
argued  therefrom  that  the  native  cattle  of  Europe  were  developed 
from  the  Bos  primlgenius.  The  argument  for  their  recent  extinction 
is  drawn  from  documents  hitherto  partly  unknown,  because  written  in 
the  Sclavonic  tongue;  these  represent  the  existence  of  Bos  priinigen- 
his  in  the  forests  of  Lithuania  and  Poland,  up  to  the  eleventh  and 
thirteenth  centuries.  The  presence  of  Cervus  megaceros  in  the 
marshes  of  Europe  up  to  the  fourteenth  century  is  also  made  prob- 
able. 

There  is  no  doubt  that  the  fauna  of  the  diluvial  deposits  and  of 
the  European  caves  consisted  of  animals,  some  of  which,  at  least,  had 
a  circumpolar  geographical  distribution,  and  that  the  southern  limits 
of  animals  no^v  li\  ing  in  the  polar  regions  were  once  nuich  greater 
than  now;  remains  of  the  reindeer  have  been  found  all  through 
France  to  the  Pyrenees  and  in  Southern  Germany.  We  find  that 
these  mammals  had  intimate  relations  with  the  ice  period,  and  it 
becomes  necessary  for  us  to  investigate  the  extent  of  the  ice-fields  at 
the  time  when  the  glacial  period  was  at  its  height.  Prof.  Agassiz 
believed  that  the  changes  in  extent,  which  our  ice-fields  have  under- 
gone during  successive  periods,  would  furnish  us  with  data  for  our 
chronology.     In  America,  the  ice-fields,  at  the  time  of  their  greatest 
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extension  within  definite  limits,  readied  the  tliirty-second  degree  of 
north  latitude.  In  Europe,  they  extended  as  far  as  the  plains  of 
Lombardy.  Subsequent  to  this  came  a  limited  glacial  period,  in 
which  the  Southern  and  Middle  States  were  freed  trom  glaciers,  but 
from  Maine  westerly,  the  country  was  still  ice-bound.  During  a  third 
period,  the  ice  retreated  to  the  northern  shores  of  Lake  Superior  and 
the  slopes  of  Mt.  Kataadn,  Avhile  in  a  fourth  pe)-iod,  the  one  before 
the  present,  the  continent  was  clothed  with  vegetation  up  to  the  hilly 
parts  of  Canada. 

In  answer  to  the  question  whether  we  had  any  means  of  connect- 
ing chronology  with  these  facts,  it  might  be  stated  that  none  of  the 
cave  animals,  or  the  large  mammals  which  have  been  mentioned,  have 
been  proved  to  exist  prior  to  the  time  of  tlie  greatest  extent  of  the  ice- 
fields; and,  as  it  can  no  longer  be  doubted  that  man  lived  contemporane- 
ously with  these  animals,  he  believed  that  with  the  waning  of  the  ice 
period  began  the  era  of  primeval  man.  In  the  successive  epochs  of  the 
ice,  indicated  by  the  retreating  ice,  we  have  a  relatice  chronology;  when 
we  ask  for  more  specific  statements  of  age,  we  find  ourselves  at  once 
at  a  loss  for  an  answer.  Some  indications  might  be  seen  in  the  abra- 
sions of  rocks  of  unequal  hardness,  and  instances  were  cited  in  illus- 
tration of  this. 

In  the  course  of  the  discussion  which  followed  these  remarks,  Prof. 
Agassiz  said  he  hoped  for  great  results  from  the  investigations  now 
undertaking  in  our  own  country,  and  Ijelieved  that  marks  of  the  rein- 
deer would  yet  be  found  in  the  Carolinas. 

The  President  stated  that  he  had  recently  visited  Dighton 
Rock,  in  Taunton,  and  had  examined  the  inscription  upon 
it.  The  marks  were  evidently  made  by  a  picking  instrument. 
He  found  that  Kendall's  drawing,  in  the  Memoirs  of  the 
American  Academy,  was  generally  correct,  although  the  u])- 
per  portion  of  the  rock  now  presents  a  different  ap])earance, 
on  account  of  the  removal  of  fragments  by  excursionists. 

Dr.  B.  G.  Wilder  alluded  to  the  reports  lately  contained 
in  New  York  papers,  concerning  what  was  alleged  to  be  a  live 
gorilla  in  Barnum's  Museum. 

From  information  given  him  by  Dr.  Herrmann  Hagen  (ofKonigs- 
berg,  Prussia),  and  by  Mr.  James  H.  Morse  of  New  York,  he  Avas 
satisfied  it  must  be  some  large  dog-faced  baboon  (C i/noce/)halus) .  He 
urged  the  establishment  of  Zoological  gardens,  in  order  to  counteract 
such  attempts  to  deceive  the  people. 
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Mr.  Morse  writes:  "Tlie  animal  is  a  iiiak'.  a  little  larjicr  than  a 
Ncwioinidland  (loj;,  nearly  l)lack  in  eolor,  and  lias  a  tail  about  two 
tl'et  in  k'iijj;tli;  the  snout  is  l()i)<i.  and  the  arms  hut  little  lon(>;cr  than 
the  li'<rs.  J  did  not  see  him  stand  u])ri;j;ht  at  ail.  liiit  he  went  easilv 
on  all  fours." 

In  this  connection,  Dr.  Wihler  referred  to  tlie  "What  i.s  it,"  which 
was  exhibited  at  Barnum's  Museum  iu  18Gl,as  "  a  connecting  link 
between  man  and  the  lower  animals";  but  which  he  examined  in 
March,  1801,  and  found  to  be  only  an  idiotic  negro-boy.  It  presented 
no  resemblance  to  the  apes  beyond  the  smallness  of  the  cranium,  and 
a  tendency  to  keep  the  body  and  limbs  slightly  flexed:  but  this  last 
seemed  to  be  the  effect  of  weakness  or  habit,  and  did  not  appear  to 
be  connected  with  aiiy  anatomical  peculiarity;  the  spread  of  the  arms 
was  precisely  equal  to  the  height  of  the  body,  as  shown  by  the  ibllow- 
jng  measurements: 

ft.  in. 

Length  of  body  to  heads  of  thigh-bone!? 1  10 

"        "     legs  from  "      "            "                 2  2 

Height  of  wliole  body,  as  tliougli  standing  erect 4  0 

Length  of  each  arm  from  arm-pit  to  finger-tips        ]  H 

"        "  the  two  arms 3  4 

Breadth  of  clicst  between  arm-pits S 

Whole  sjjread  of  arms 4  0 

Breadth  of  shoulders  (between  tips  of  acromion  processes)     .     .  11 

Length  of  feet  (about) 7 

The  Custodian  announced  that  Mr.  W.  Ingiills  had  vq- 
cently  de})Osited  in  the  Museum  a  hirge  colled  ion  of  }taint- 
ings  of  fruits  of  Brazil,  executed  by  himself,  wliicli  were  to 
be  jilaced  in  the  Botanical  room.  As  the  temporary  arrange- 
ment of  the  geological  department  was  now  com])leted,  both 
of  these  rooms  would  be  opened  to  the  public  on  the  next 
visiting  day. 


Section  of  Entomology.     October  23,  1867. 
Mr.  L.  Trouvelot  in  the  chair.     Nine  members  present. 

The  following  pa2jer  was  read  \— 

Notes  on    the  Stridulatiox    of    some   New   Exgland    Or- 
THOPTERA.     By  Samuel  H.  Scudder. 

In    studying   the   songs  of  Ortliopiera.,  a  serious   obstacle   will  be 
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found  in  tlie  feebleness  or  delicacy  of  the  sounds  which  many  species 
emit.  To  distinguish  the  notes  clearly,  one  must  bi'ing  his  ear  to 
■vvithin  a  few  feet,  or  even  inches  of  the  insect  during  its  stridulation 
— a  process  which  requires  great  caution  lest  the  extreme  shyness  of 
the  little  violinist  should  overcome  his  egotistic  love  of  song.  Once 
disturbed,  these  insects  wait  some  time  before  recommencing  to  chirp; 
to  obviate  the  tedious  delay,  I  have  had  recourse  to  artificial  means, 
imitating  the  note  myself  with  a  quill  edge  and  file ;  a  quick  resjjonse 
is  almost  sure  to  follow. 

My  plan  of  observing  them  is  as  follows:  after  walking  quietly 
toward  the  sound  until  it  ceases — this  generally  takes  place  when  I 
am  at  a  distance  of  twenty  or  thirty  feet — I  wait  motionless  for  its 
renewal ;  then,  carefully  marking  the  direction  of  the  note,  for  it  is 
almost  impossible  to  determine  the  distance,  I  jiass  cautiously  around 
the  arc  of  a  wide  circle,  until  I  get  another  line  nearly  at  right  angles 
to  the  first,  and  thus  fix  approximately  the  position  of  the  insect.  I 
then  walk  rapidly,  but  with  as  little  disturbance  as  possible,  to  within 
five  or  six  feet  of  my  goal,  stoop  down  or  fall  upon  my  hands  and 
knees,  and  produce  my  apparatus.  I  commence  my  mock  stridula-  * 
tion  after  a  short  delay;  at  first,  the  sounds  must  be  subdued  and  sep- 
rated  by  considerable  intervals,  then  loud  and  rej^eated  in  quick  suc- 
cession. Before  a  minute  has  elapsed,  and,  often,  in  a  few  seconds,  I 
hear  the  response.  After  holding  a  short  conversation  in  this  way, 
I  permit  the  insect  to  chirp  to  his  neighbors,  and  searching  for  him  in 
the  grass,  approach  him  quietly  while  he  sings,  remaining  motionless 
in  the  intervals.  One  may  thus  place  himself  within  a  few  inches  of 
any  species  living  in  the  gi-ass,  or  ujjon  foliage  of  any  kind,  and  nar- 
rowly observe  all  its  movements. 

Our  Ortlwptera  stridulate  in  three  diffei'cnt  ways:  first,  by  shuf- 
fling the  bases  of  the  elytra  together;  second,  by  scrajjing  the  hind 
thighs  upon  the  outer  surface  of  the  elytra,  and  third,  by  rubbing  to- 
gether the  elytra  and  tlie  thickened  veins  of  the  a.nterior  edges  of 
the  wings.  Gryllideti  and  Locustarim  use  the  first  method;  Acrydii, 
the  other  two.  The  apparatus  employed  in  the  first  case,  consists  of 
a  peculiar  conformation  of  the  veins  at  the  base  of  the  elytra;  in 
Gryllides,  these  veins  occur  in  the  central  field,  but  in  the  Locustarue 
in  the  inner  field  of  the  wing. 

In  each  of  the  various  groups,  the  pitch  presents  a  great  degree  of 
uniformity.  The  Gryllides  have  tJie  shrillest  note;  the  Locustarice 
succeed  them;  among  the  Acrydii,  those  species  which  use  their  legs 
in  stridulating,  rank  third  in  order  of  shrillness,  while  those  which 
rub  their  wings  and  wing-covers  together  have  the  lowest  note  of  all. 
Harris  is  wrong  in  stating  that  our  crickets  do  not  begin  to  cliirp 
before  the  autumn  months;  they  are  heard  in  this  vicinity  from  the 
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middle  of  June  until  Novcnibor;  in  tlie  White  ^lountains  their  ehiip- 
in<;  did  not  eonnnencu",  this  year  until  the  12th  of  August.  The  note 
of  the  connnon  species  (&'.  iicr/leclus)  is  cr-rur-ri  or  crrrri;  the  rap- 
idity with  wliich  it  is  uttered  seems  to  vary  very  much,  even  in  a 
single  strain  by  one  insect.  Sometimes  the  notes  are  produced  as 
slowly  as  two  per  second,  but  they  may  ])c  twice  as  rajiid;  the  mean 
seems  to  be  the  usual  rate.  The  note  is  sharp  and  slirill,  and  is  ap- 
j^arently  pitched  at  E  natiu'al,  two  octaves  above  middle  C. 


Note  of  (irylhis  iief^lectus. 

In  listening  one  night  in  midsummer  to  the  chirjjing  of  these  in- 
sects, I  heard  two  choirs,  one  on  either  siile  of  me,  separated  by  a 
garden  fence.  The  individuals  of  each  cbirped  together  at  the  rate 
of  about  two  notes  per  second,  but,  whether  owing  to  the  influence  of 
a  warmer  situation,  or  a  fuller  exposure  to  the  moonlight,  one  choir 
invariably  chirped  a  little  faster  than  the  other,  and  fourteen  seconds 
elapsed  between  the  perfect  accord  of  the  two  choirs  and  their  com- 
])lete  discord;  from  this,  fourteen  seconds  more  to  their  former  syn- 
chronism. These  cycles  occurred  twice  per  minute,  and  followed 
each  other  with  remarkable  regularity  for  about  an  hour. 

Nemohius  vittatus  appears  quite  as  early  as  Gi-fjllus,  if  not  earlier. 
Its  chirp,  although  very  similar  to  that  of  Gryllus,  can  be  better  ex- 
pressed by  ru  or  rrru,  pronounced  as  though  it  were  a  French  word. 
The  note  is  trilled  forcibly,  and  lasts  a  variable  lengtli  of  time ;  some- 
times for  several  seconds;  at  others,  it  is  reduced  to  a  short,  sharp 
click. 


ru  ru  ru  ru         ru  ru  ru  ru  ru  ru  ru  ru 


Kote  of  Nemobius  vittatus. 

♦  It  is  necessary  for  me  to  describe  the  peculiar  system  of  musical  notation  which 
I  have  adopted.  Each  bar  represents  a  second  of  time,  and  is  occupied  by  the 
equivalent  of  a  semibreve ;  consequently  a  quarter  note  ( r  ),  or  a  quarter  rest  ( *^ ), 
represents  a  quarter  of  a  second;  a  sixteenth  note  (n),  or  a  sixteenth  rest  (2),  a 

sixteenth  of  a  second,  etc.    For  convenience'  sake  I  have  introduced  a  new  form 
of  rest  ( '^or  ^),  which  indicates  silence  through  the  remainder  of  a  measure. 
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A  few  days  ago  I  observed  one  of  these  insects  singing  to  its  mate. 
At  first  the  song  was  niikl  and  fretiuently  broken;  afterward  it  grew 
imjietuous,  forcible  and  more  prolonged;  then  it  decreased  in  vol- 
ume and  extent  till  it  became  quite  soft  and  feeble.  At  this  point 
the  male  began  to  approach  the  female,  uttering  a  series  of  twittering 
chirps;  the  female  ran  away,  and  the  male,  after  a  short  chase,  re- 
turned to  his  old  haunt,  singing  with  the  same  vigor  as  before,  but 
with  more  frequent  pauses :  at  last,  finding  all  persuasion  unavailing, 
he  brought  his  serenade  to  a  close.  The  pauses  of  his  song  were 
almost  instantly  followed  by  a  peculiar  jerk  of  the  body;  it  consisted 
of  an  impulsive  movement  backward,  and  then,  as  suddenly,  forward, 
and  was  accompanied  by  a  corresponding  movement  of  the  antennte, 
together  and  then  apart.  The  female  was  near  enough  to  be  touched 
by  the  antennie  of  the  male  during  the  first  movement,  and  usually 
started  in  a  nearly  similar  way  as  soon  as  touched. 

The  elytra  of  the  male  are  held  at  an  angle  of  about  twenty  de- 
grees from  the  body  during  stridulation,  and,  perhaps,  at  a  slightly 
greater  angle  fi-om  each  other.  Even  when  most  violent,  the  sound 
is  jiroduced  by  the  friction  of  the  inner  edges  of  the  elytra  only,  not 
by  the  whole  surface;  much  smaller  surfaces  are  brought  together 
than  is  the  case  Avith  the  Locuslarke. 

In  SejDtember  and  October,  the  (EcanOiUS  nlveus,  or  white  climbing 
cricket,  may  be  found,  often  in  large  numbers,  on  the  leaves  of  low 
trees  and  bushes.  Its  song  lasts  from  one  and  a  half  to  three  seconds 
and  consists  of  a  sustained,  e((uabk',  attenuated,  creaking  roll.  I 
have  only  listened  to  the  insect  in  captivity,  when  its  utterance  was 
faint,  but  Dr.  Harris  states  that  conqjlaints  are  oiten  made  of  the 
piercing  shrillness  of  its  cry. 

I  am  familiar  with  but  few  songs  of  the  Lociistaria' ;  at  the  AVhite 
Mountains  two  species — Phaneroptera  cwvicauda  and  Orchelimum 
vulcjare — appear  about  the  last  of  Jul}'.  The  latter  shrills  ecpially  by 
night  and  day;  the  former  is  more  noisy  by  night.  \n  Phaneroptera 
the  day  and  night  songs  difl'er  very  much;  the  day  song  is  given  only 
during  sunshine,  the  other  by  night  and  in  cloudy  weather.  I  first 
noticed  this  wliile  watching  one  of  these  little  creatures  close  beside 
me;  as  a  cloud  passed  over  the  sky  he  suddenly  changed  his  note  to 
one  with  which  I  was  already  familiar,  but  without  knowing  to  what 
insect  it  belonged.  At  the  same  time,  all  the  individuals  around  me 
whose  similar  day  song  I  had  heard  began  to  respond  with  the  night 
cry;  the  cloud  passed  away,  and  the  original  note  was  resumed  on  all 
sides.  Judging  that  they  preferred  the  night  song  to  that  of  the  day 
from  then'  increased  stridulation  during  the  former  period,  I  imitated 
the  night  song  during  sunshine,  and  obtained  an  immediate  response 
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in  tlie  .siuue  liinguu^^c;  LIil-  expc-rinu'iit,  pnncd  th;il  the  in  .sects  could 
hear  as  well  as  sing. 

This  species  is  exceedingly  shy,  and  the  observer  must  be  patient 
who  would  liold  converse  with  it.  One  in.sect  which  I  had  disturbed, 
and  beside  which  I  was  standing,  could  not,  at  first,  decide  to  resume 
his  .song;  he  was  afraid  of  the  intruder,  but  enticed  by  a  neighboring 
songster,  gave  utterance  several  times  to  a  barely  discernible,  short 
click,  or  li;  after  five  or  six  of  these  efforts,  his  desires  overcame  his 
fears.     Tlie  note  by  day  is  bzrin,  and  lasts  for  one  third  of  a  second. 

bzrwi  bzrwt  bzrwl 

-Fi' — I — In*-^* — I — \-rr— 

Note  of  I'haiieroptpra  curvicauda  by  day. 

The  night  song  consists  of  a  repetition,  ordinarily  eight  times,  of  a 
note  which  sounds  like  (chw.  It  is  repeated  at  the  rate  of  five  times 
in  three  quarters  of  a  second,  making  each  note  half  the  length  of 
the  day  note. 

tchw      tcliw      tcliw       tchw      tchw       tclnv  tcbw  tcliw 


^  i  ^  ^  ^  i      i 


;^    /    ^ 


Note  of  I'lianeroptcra  curvicauda  by  night. 


The  song  of  the  common  meadow  grasshopper— O/'cAe/mM??*  vul- 
(]are — is  more  complicated.  Conmiencing  with  ts,  it  changes  almost 
instantly  into  a  trill  of  zr ;  at  first  there  is  a  crescendo  movement 
which  reaches  its  volume  in  half  a  second;  the  trill  is  then  sustained 
for  a  period,  varying  from  one  to  twenty  seconds  (generally  from  six 
to  eight  seconds)  and  closes  abruptly  with  p.  This  strain  is  followed 
by  a  series  of  very  short  staccato  notes  sounding  like  jip  .',  repeated 
at  one-half  second  intervals;  the  staccato  notes  and  the  trill  alter- 
nate ad  libitum.  The  staccato  notes  ynay  be  continued  ahnost  indefi- 
nitely, but  are  very  rarely  heard  more  than  ten  times  in  succession;  it 
ordinarily  occurs  three  or  four  times  before  the  repetition  of  the 
phrase,  but  not  more  than  two  or  three  times  when  the  phrase  is 
not  repeated.  I  have  known  it  to  be  entirely  omitted,  even  before 
the  repetition  of  a  phrase.  The  interval  between  the  last  jip  !  and 
the  recommencement  of  the  phrase  never  exceeds  one  quarter  of  a 
second.  The  night  song  differs  from  that  of  the  day  in  the  rarer 
occurrence  of  the  intermediate  notes  and  the  less  rapid  trill  of  the 
phrase ;  the  pitch  of  both  is  at  B  flat. 
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tr^. 
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jip       t 
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p       Jip 


-T- 


Note  of  Orchclimum  vulgare. 
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Xiphidlum  makes  a  note  very  siiiiilai-  to  that  of"  OrchcAiinuni,  hut  so 
faint  as  to  lie  harcly  perceptihle,  even  close  at  han(h 

There  is  a  species  of  Conocephalus  (C  ensi(/er)  which  is  ioiind  all 
over  New  England,  but  I  have  not  lieard  its  song.  C.  rohuslus,  how- 
ever, which  makes  the  southern  sea  heaclies  of  New  Enghind  resound 
with  its  shrill,  iiu^essant  din,  could  hardly  tail  to  attract  attention.  It 
is  heard  eijually  by  night  and  day,  and  the  resemblance  of  its  song  to 
that  of  Cicada  caniculai-is  is  (]uite  striking.  Tlie  note  olten  lasts  for 
many  minutes,  and  seems,  at  a  distance,  to  he  quite  uniform;  on  a 
nearer  ai)proach,  one  can  hear  it  swelling  and  decreasing  in  volume, 
while  there  is  a  correspomling  musf^ular  movement  from  the  front  of 
the  abdomen  backwards,  two  and  a  half  times  a  second.  This  is 
accompanied  by  a  buzzing  sound,  quite  audible  near  at  hand;  it  re- 
.sembles  the  humming  of  a  bee,  or,  as  Mr.  Saidjorn  has  suggested  to 
me,  the  droning  of  a  bagpipe. 

The  Acrjidu  stridulate  only  by  day;  of  those  genera  which  stridu- 
late  by  rubbing  the  hind  femora  against  the  elytra,  I  am  acf[uainted 
Avith  the  notes  of  but  two — Stenohothrus  and  Arcyptera.  Tlie  Sten- 
ohotJiri,  when  about  to  stridulate,  place  themselves  in  a  nearly  hori- 
zontal position,  with  the  head  a  little  elevated;  they  then  raise  both 
hind  legs  at  once,  and  grating  the  thighs  against  the  outer  surface  of 
the  elytra,  produce  notes  which,  in  the  different  species,  vary  in  rap- 
idity, number  and  duration.  The  first  one  or  two  movements  ai'e 
frequently  noiseless  or  faint.  S.  curtipenn.h<,  abundant  everywhere 
in  New  England,  produces  notes  in  sunny  weather  at  the  rate  of 
about  six  a  second,  and  continues  them  from  one  and  a  half  to  two 
and  a  half  seconds.  When  the  sky  is  overcast,  the  movements  are 
less  rapid. 

Note  of  Stenobotlirus  curtipennis. 

S.  mekmopleurus,  as  I  have  proved  by  many  examples,  makes,  in  the 
sun,  from  nine  to  twelve  notes,  at  the  rate  of  fifty-three  in  fifteen  sec- 
onds; the  usual  number  of  notes  is  ten. 

Note  of  Stenobotlirus  melanopleiirus  in  the  suu. 

In  the  shade  the  rate  falls  to  forty-three  in  fifteen  seconds,  the 
number  of  notes  remaining  the  same. 
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Note  of  Stenobothrus  melanopleurus  in  the  shade. 

Tlie  stridulation  of  the  Stenobothri  is  never  very  distinct,  but  in 
Arojptera  lineata,  a  very  shy  species,  it  can  be  heard  at  a  distance  of 
fifty  feet.  These  insects  usually  make  four  notes,  but  the  number  is 
sometimes  greater.  The  first,  a  quarter  of  a  second  in  length,  is 
duller  than  the  others,  and  followed  by  a  pause  of  a  quai'ter  second; 
the  other  notes  are  of  the  same  length,  but  sharply  sounded,  and 
follow  each  other  rapidly. 

I'll     1  I 

Kote  of  Arcyptpra  lineata. 

Those  Acryd'd  which  produce  sounds  by  rubbing  their  wings  and 
elytra  together,  stridulate  only  during  fiiglit,  and  are  nearly  all  con- 
fined to  the  genus  (Edipoda  ;  their  hind  wings  are  often  brilliantly 
variegated.  These  insects  seem  to  have  the  sound  under  conti'ol,  for 
although  the}'  generally  make  it  during  tlight,  they  may  omit  it  when 
frightened.  I'ragocephala  viridifa^ciula  and  (JSdlpoda  sordida  produce 
this  sound  during  the  whole  of  their  undeviating  flight;  the  note  is  per- 
fectly uniform.  (Edipoda  verrvculata,  cequalis  and  others,  stridulate 
only  during  intervals  of  flight,  and  seem  to  exercise  the  power  more 
at  will;  the  flight  of  these  insects  is  well  sustained,  and  they  are  capa- 
ble of  changing  tlieir  course;  at  each  turn,  they  accompany  the 
movement  with  a  swoop-like  curve,  and  emit  a  crackling  sound,  which 
lasts  but  a  portion  of  a  second.  G^dipoda  Carolina  makes  a  similar 
movement,  but  accompanies  it  simply  by  a  muffled,  rustling  sound. 
Other  species  of  (Edipoda,  such  as  (E.  pellucida,  i)roduce  no  sound 
whatever. 


November  6,  1867. 
The  President  in  the  chair.     Sixty-three  members  present. 

Dr.  B.  G.  Wilder  spoke  of  symmetry  and  of  distorted 
symmetry  in  animals  and  plants,  especially  in  the  leaves  of 
the  elms,  and  of  the  hop-hornbeam. 
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In  all  these  trees  one  side  of  each  leaf  is  larger  than  the  other; 
but  in  the  elms  (U/mus)  the  larger  side  is  tlie  upper  or  im,e)-  side,  the 
one  nearer  the  stalk,  while  in  the  hoi)-hornbeani  (Oslnja  viajinka) 
the  i)reponderance,  though  less  marked,  is  upon  the  outer  side,  the 
irnier  being  the  smaller.  In  both,  the  leaves  alternate  upon  tlie  stem, 
and  every  two  successive  leaves  constitute  a  symmetrical  pair,  their 
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outer  halves  repeating  each  othet-  in  opposite  directions,  and  their 
inner  halves  in  like  manner,  just  as  is  the  case  with  our  two  eyes. 
The  accompanying  figures  show  the  above  mentioned  differences. 

In  the  elm  leaves  the  veins  of*  the  outer  side  are,  of  course,  in  ad- 
vance of  the  corresponding  veins  on  the  inner  and  larger  side;  and 
in  the  O.^^tri/u  the  reverse  is  to  be  seen,  though  less  readily,  each  vein 
of  the  inner  side  being  (at  least  in  the  basal  portion  of  the  leaf,)  a 
little  in  advance  of  the  corresponding  vein  on  the  opjiosite  side  of  the 
midrib.  And  in  both  kinds  of  leaves  the  difference  is  sufficiently 
plain  to  enable  one  to  distinguish  them  as  "rights  and  lefts,"  even 
when  separated  from  the  stem. 

Some  other  leaves,  as,  for  instance,  those  of  the  Begonias,  have  al- 
ready been  noticed  to  present  even  more  marked  differences  in  the 
size  of  the  two  halves,  and  there  have  been  offered  two  explanations 
of  the  fact. 

De  CandoUe  thought  that  it  was  due  to  the  position  of  a  leaf  ujjon 
the  stem,  and  that,  therefore,  the  lower  or  outer  side  was  always  the 
larger:  that  this  explanation  is  not  sufBcicnt  is  shown  by  the  fact 
that  all  elm  leaves  have  the  inner  or  upper  side  much  the  larger. 

Herbert  Spencer  believes  that  it  is  caused  by  the  shading  of  one,  or 
the  other  half  of  each  leaf,  by  the  leaf  above,  and  that  the  half  so 
shaded  from  the  sun  is  less  developed  than  the  other:  to  this  one  may 
object,  that  the  same  difl'erence  in  the  size  of  the  two  sides  exists, 
when,  from  the  peculiar  position,  or  smallness  of  its  neighbors,  a  leaf 
is  not  shaded  at  all ;  and  also  the  same  difference  is  found  on  examining 
the  embryo  leaf  in  the  bud  long  before  either  heat  or  gravitation 
could  have  any  effect. 

Spencer  being  a  believer  in  "variation  through  natural  selection," 
would  meet  these  objections  with  the  doctrine  that,  although  the 
leaves  of  the  first  elms  which  grew  may  have  been  synunetrical,  yet 
that,  in  successive  generations,  the  effect  of  the  shading  had  become 
so  established  as  to  be  transmitted,  and  thus  exist  independently  of 
the  original  cause. 

I  believe,  however,  that  such  peculiarities  are  true  and  original 
characteristics  of  the  plants,  and  that  they  are  produced  by  the 
so-called  vital  force  acting  in  a  definite  way,  and  independently  of 
either  heat  or  gravitation. 

Professor  Agassiz  remarked  that  the  German  botanists, 
and  especially  Schimper  and  Brami,  had  long  since  investi- 
gated the  develojjment  of  leaves  in  connection  Avith  the  gen- 
eral snltject  of  phyllotaxis.  They  had  fonnd  that  each  leaf 
was  primarily  a  swelling  or  wave  of  growth,  freeing  itself 
from  the  axis  of  the  embryo,  and  that  differences  in  size  be- 
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twt'cii  llie  siiU's  of  :i  Icuf  were  caused  by  tlie  greater  force 
of  the  wave  in  ils  ascent  or  descent;  sucli  jtectiliarities  as 
have  lift  II  |i()iiited  out  between  the  leaves  of  the  hoit-honi- 
beam  or  the  chn,  existed,  therefore,  in  the  earliest  formation 
of  the  leat;  wliile  yet  conn(!Cted  with  the  axis  by  a  broad 
base,  and  Ixifore  any  constriction  for  the  petiole  had  taken 
jilacc.  Professor  Agassiz  thought  that  the  inverse  relation  of 
corresponding  parts  on  o])posite  sides  of  a  line,  was  better 
expressed  by  the  word  antitropy — proposed  by  Schimper  and 
Braun — than  by  the  word  synnnetry,  which  is  em})hjyed  in 
very  dift'erent  senses. 

Mr.  S.  H.  Scudder  repeated  liis  remarks  on  the  stridulation 
of  grasslioppers,  given  at  the  last  meeting  of  the  entomological 
section.  He  also  illustrated  on  the  black-board  the  structure 
of  the  stridulating  organs,  showing  the  distinction  between 
the  singing  males  and  the  voiceless  females  in  the  same 
species. 

Professor  Agassiz  inquired  whether  the  size  of  the  cavities 
of  the  tubes  which  foi'ined  the  framework  of  the  wings  had 
anything  to  do  with  the  pitch  of  the  notes  produced  by  dif- 
ferent insects.  He  had  observed  great  variety  of  size  in  the 
tubes  which  he  had  examined. 

In  reply,  Mr,  Scudder  referred  to  a  statement  of  Professor 
Agassiz  that  every  vocal  family  of  animals  uttered  its  dis- 
tinctive cry.  In  the  same  way  every  family  of  grasshoppers 
could  be  recognized  by  the  peculiar  pitch  of  its  note,  even 
when  the  species  was  unknown ;  and  since  the  pitch  was 
common  to  all  members,  great  and  small,  and  the  diameter 
of  the  tubes  bore  usually  a  regular  proportion  to  the  size  of 
the  insect,  the  pitch  could  not  depend  upon  the  size  of  the 
tubes  alone.  It  was  probably  more  closely  connected  with 
the  delicate  vibrating  membrane  of  the  wing,  for,  in  crickets, 
where  the  pitch  is  highest,  the  stridulating  surface  is  much 
larger  than  in  any  other  family  of  Orthoptera,  while  the  note 
is  lowest  in  the  jumjjing  grasshoppers,  where  the  vibrating 
space  is  broken  up  by  many  cross  veins. 

In.  fulfillment  of  his  promise  at  the  previous  meeting,  Pro- 
fessor Agassiz  brought  forward  the  results  of  an  examination 
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of  tlie  skulls  of  the  American  Inson   and  the  European  au- 
rochs. 


He  said  that  it  was  necessary  to  reexamine  the  proofs  of  their  spe- 
cific distinction  adduced  by  American  writers,  because  Brandt  had 
recently  denied  their  accuracy.  Professor  Agassiz  stated  that,  if  the 
way  in  which  species  had  been  separated  during  the  last  half  century, 
in  accordance  with  the  principles  carried  out  by  Cuvier  in  liis  Re- 
cherches  sur  les  Ossemens  Fossiles,  was  to  be  considered  as  a  stand- 
ard of  scientific  accuracy,  then  the  bison  and  the  aurochs  were 
certainly  two  species.  By  some  Avriters,  these  animals  had  been 
considei'ed  generically  distinct  from  our  domestic  cattle,  under  the 
name  of  Bison,  while  the  name  Taurus  was  applied  to  the  common 
oxen.  The  musk  ox  is  designated  by  the  name  of  Ovibos,  that  of 
Bubalus  retained  for  the  buffaloes  of  India  and  Africa.  In  the  group 
to  which  the  Eui'opean  and  American  bison  are  referred,  the  skull 
projects  backward  beyond  the  horns,  and  the  top  of  the  head  between 
them  is  rounded.  In  the  group  including  our  cattle,  there  is  no  such 
projection  of  the  skull,  and  the  back  and  top  of  the  head  meet  to 
form  a  sharp,  straight  ridge,  between  the  horns;  the  united  parietal 
bones  are  also  developed  into  a  triangular  wedge-like  piece,  unlike 
that  of  Taurus.  Professor  Agassiz  said  he  was  inclined  to  believe 
that  these  distinctions  had  a  generic  value.  He  then  proeeeded  to 
point  out  the  following  distinctions  between  the  skulls  of  the  Ameri- 
can and  European  Bisons,  specimens  of  which  were  exhibited. 


AMERICAN   BISON. 


EUEOPEAN   AUROCHS. 


Muzzle  formed  by  the  in- 
termaxillary boiies. 

Triangular    projection    of 
united  parietals. 


Form  of  lachrymals. 


Upper  portion  of  forehead. 
Root  of  nose. 
Choance. 

Temporal  depression. 

Space   occupied   by  three 
foremost  grinders. 

Toothless  portion  of  jaw. 


Broad  and  square. 


Regular,    tapering    to  a 
point. 


Advance  over  the  upper 
maxillaries,  reaching 
nearly  to  the  opposite 
edge  ;  bone  very  ob- 
tuse. 

Not  prominent. 

Flat. 


Extended,  tapering  to  a 
rounded  edge. 

Tapering  gradual!)',  not  to 
a  point,  and  ending  in  a 
transverse  suture. 

Advance  only  half  way 
toward  the  ojiposite 
edge  of  upper  maxilla- 
aries  ;  bone  almost 
square. 

Rising  and  prominent. 

Prominent. 


Oval,  running  to  palate. 
Broader  than  in  the  European  species. 


Square,  and    cut    trans- 
versely. 


Smaller  in  Bison  than  in  Aurochs. 


Larger  in   Bison  than  in  Aurochs,    particularly   in 
lower  jaw,  the  end  of  which  is  dilated. 


Storer.]  318  [Xovember  6, 

Tlie  conclusions  to  which  we  n(!cessarily  come  concerning  the 
specific  relations  of  these  animals,  gives  additional  interest  to  the 
question  of  the  range  of  our  bison  in  ancient  times.  In  Europe,  re- 
mains of  an  aurochs,  described  by  Bojanus  as  a  distinct  species,  were 
found  in  connection  with  those  of  the  extinct  mammoth,  but  recent 
obs(!rvers  <[uestion  the  specific  diflTerence.  In  our  country,  the  species 
of  bison  found  associated  with  the  extinct  mastodon  has  been  con- 
sidered by  Dr.  Leidy  as  distinct  fmiii  tlie  Hving  one. 

Professor  Agassiz  also  brouglit  to  the  notice  of  tlie  Soci- 
ety the  discovery  of  a  Cetacean,  new  to  America.  The  skull 
was  exhibited,  aiK I  its  peculiar  features  pointed  out.  It  was 
obtained  on  the  coast  of  Nantucket  by  Messrs.  H.  M.  and 
S.  C.  Martin  of  Roxbury.  It  belonged  to  the  genus  Mesop- 
lodon^  as  characterized  by  Gervais,  and  ought  to  lie  se))arated 
from  the  fossil  Zlphius^  described  by  Cuvier.  Professor 
Agassiz,  however,  questioned  whether  Mesoplodon  was  not 
identical  with  Delphinorhynchus,  previously  described  by 
De  Blainville.  The  sjiecimen  found  at  Nantucket  measured 
sixteen  feet  in  length. 

Dr.  D.  Humphreys  Storer  placed  upon  the  table  a  copy  of 
his  final  "  Report  on  the  Fishes  of  Massachusetts,"  and  as  a 
long  period  had  elapsed  since  the  paper  was  commenced,  he 
felt  that  justice  to  himself  demanded  an  explanation. 

In  1837,  Mr.  George  B.  Emerson,  then  President  of  this  Society, 
was  exceedingly  anxious  that  a  zoological  sui-vey  of  the  State  should 
be  made.  No  difficulty  existed  in  obtaining  the  services  of  those 
who  were  interested  in  the  mammalia,  birds,  insects  and  mollusca; 
but  no  member  of  the  Society  had  studied  Ichthyology  or  Herpetology. 
At  the  earnest  request  of  Mr.  Emerson,  I  was  induced  to  undertake 
the  duty  of  studying  our  fishes  and  reptiles.  Tlie  task  was  an  ardu- 
ous one.  I  did  not  knoAv  of,  nor  could  I  learn  that,  an  Ichthyologist 
resided  in  the  United  States.  I  could,  therefore,  refer  to  no  one  for 
advice  or  aid.  I  began  the  study  alone,  and  in  a  little  more  than  a 
year  after  my  appointment  as  one  of  the  Commissioners  on  the  Sur- 
vey, presented  my  report,  which  included  every  species  at  that  time 
known  to  be  found  in  our  waters. 

No  figures  accompanied  this  report,  and  in  1841  I  was  requested  by 
a  vote  of  the  American  Academy,  to  prepare  a  report  which  should 
be  illustrated  by  plates.     I  at  once  commenced  the  work,  redescribed 
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my  species  from  recent  specimens,  and  had  my  species  figured.  Tlie 
difficulty  of  preserving  good  specimens  of  some  of  oiff  most  uncom- 
mon fishes  was  oftentimes  great,  and  of  obtaining  specimens  of  the 
various  species  greater  stilL  Not  unfrequently,  fine  specimens  would 
be  lost,  from  the  impossibility  of  procuring  an  artist  to  draw  them. 

In  1847,  I  had  completed  my  work,  and  it  was  jjresented  to  the 
Academy.  Its  publication  commenced  in  1853,  in  the  fifth  volume  of 
its  Memoirs.  From  the  fact  that  others,  in  many  respects  more  valu- 
able papers,  have  been  constantly  presented  for  publication  by  the 
members,  and  that  the  expense  of  my  report  has  been  very  great,  it 
has  been  continued  in  succeeding  volumes,  until  it  is  concluded  in  the 
ninth. 

I  have  felt  it  my  dut\'  thus  to  speak,  that  all  who  may  have  been, 
however  slightly,  interested  in  the  appearance  of  this  work,  might 
know  I  had  not  faltered  in  the  undertaking,  but  the  delay  was  una- 
voidable. 


November  20,  1867. 

The  President  in  the  chair.      Forty-six  members  present. 

Dr.  J.  W.  Dawson  of  Montreal  was  elected  an  Honorary 
Member. 

Dr.  Samuel  Kneeland  read  a  paper  on  the  relation  of  the 
plumage  of  birds  to  their  modes  of  nidification.  At  a  recent 
meeting  of  the  British  Association  for  the  Advancement  of 
Science,  a  communication  on  the  same  subject  was  oftered  by 
Mr.  A.  R.  Wallace.  According  to  him,  birds'  nests  may  be 
divided  into  two  classes  :  those  which  are  exposed  or  imper- 
fectly concealed,  and  those  which  are  covered,  or  so  placed 
that  the  sitting  bird  is  effectually  hidden.  Birds  also  may  be 
divided  into  two  groups,  according  to  the  difference  of  col- 
oration in  the  sexes.  In  some  species  varied  and  brilliant 
colors  occur  in  both  sexes ;  in  others,  a  more  numerous  class, 
tne  male  is  brighter  than  the  female.  With  but  few  excep- 
tions, Mr.  Wallace  finds  that  birds  of  conspicuous  color 
build  concealed  nests,  while  in  species  where  the  female  is 
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'lull,  llic  lU'st  is  fully  exposed.  Dr.  Kiicclaiiil  lirouulit  llie 
)»ii-(ls  of  our  own  country  iimler  :i  liasty  review,  and  utteni])te<l 
to  sliow  tliat  we  should  lind  the  same  remarkable  jirovision 
I'or  the  pi-otectiou  of  the  iiiuthci-  hird  .•uhI  lu'r  youiii;-. 

TIic  (liurii;ii  lihds  of  })rcy,  as  eagles,  vultures,  and  haAvks,  make  their 
ne.sts  in  iuacceissibk'  ])Uiee.'<,  and  beside  being  rarely  of  bright  colour, 
are  well  aruied  for  the  defence  of  their  yoiuig. 

The  nocturnal  birds  of  prey,  less  well  armed,  less  wild  in  their  habits, 
;uid  less  able  to  fight  any  enemies  in  the  day  time,  and  also  more  con- 
spicuous, build  their  nests  in  hollow  treiss  or  undcrgr(jund  or  amid 
tliick  foliage. 

I'he  Cftpri)nulf/i(lce,  or  goatsuckers,  make  no  nest,  laying  their  eggs  on 
the  ground;  both  sexes  are  alike,  of  sombre  and  inconspicuous  colors; 
the  eggs  and  young  find  their  protection  in  their  color  resembling  that 
of  the  ground. 

In  the  swallows,  both  sexes  are  nearly  alike ;  they  are  protected  by 
nests  in  hidden  or  inaccessible  jdaees. 

Among  our  birds,  in  which  the  females  are  bright  or  consjjieuous, 
and  which  accordingly  conceal  their  nests,  or  make  them  of  a  color  to 
deceive  or  of  a  form  or  depth  to  hide  the  sitting  birds,  are :  the  king- 
fisher, woodpeckers,  Carolina  parrot,  Baltimore  oriole,  hunmiing  birds, 
niagjiie,  purple  grackle;  azure,  autumnal,  and  black  and  ycdlow  warblers ; 
song  and  tb.x-colored  sparrows;  Savannah  finch,  towhee  bunting, 
black-capped  and  chestnut-crowned  titmice;  meadow  lark;  black  and 
white  creeper;  red-bellied  and  white-breasted  nuthatch;  golden 
crowned  thrush;  Zenaida  dove;  wild  turkey;  quail;  Canada,  pinnated, 
and  willow  grouse,  and  summer  duck. 

Among  our  birds  in  which  both  sexes  are  dull,  and  a  co7icealed  nest 
is  unnecessary  for  the  prt)tection  of  the  young,  are  the  families  of 
thrushes  and  vireos,  and  the  passenger  pigeon.  Among  those,  in 
which  the  male  is  bright,  but  the  temale  dull,  are  the  yellow-breasted 
and  many  other  warblers,  the  gold-finch;  the  blue,  rose-breasted,  and 
cardinal  grosbeak;  the  scarlet  tanager,  redstart,  orchard  oriole,  bobo- 
link, painted  finch,  indigo  bird,  red-winged  blackbird,  kingbird,  blue- 
grey  and  other  fivcatchers,  the  ruffed  grouse,  etc. 

The  blue  and  Florida  jays,  in  which  the  females  are  nearl}'  as 
bright  as  the  males,  form  an  apparent  exception  in  making  an  open 
nest;  but  the  bold  and  watchful  habits  of  these  birds,  their  size  and 
strength,  their  neighborhood  to  houses,  and  their  congregation  in  com- 
panies, would  render  any  further  protection  unnecessary.  Other  ex- 
ceptional examples,  which  more  extended  incjuiry  would  doubtless 
furnish,  could  probably  be  explained  by  the  peculiar  ha'^its  of  the 
species. 
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Tbe  wading  and  swimming  birds  have  not  been  included  in  this 
comparison;  they  usually  breed  in  inaccessible  or  secluded  places,  or 
in  high  northern  latitudes,  or  in  such  multitudes  together  that  their 
very  numbers  afford  a  sufficient  protection,  or  render  the  losses  they 
sustain  fi-om  carnivorous  enemies  of  comparatively  little  consequence 
in  the  preservation  of  the  species;  they  are,  moreover,  usually  not 
bright,  and  the  eggs  and  females  are  generally  colored  like  the  sur- 
roundings of  the  nests. 

Another  interesting  coincidence,  if  not  showing  the  rehitionof  cause 
and  effect,  is  that  in  the  concealed  or  eonrealing  nests,  the  a^^s,  as  a 
general  rule,  are  white — as  in  those  of  the  owls,  swallows,  kingfishers, 
■woodpeckers,  humming  bii"ds,  quails,  and  doves. 

Mr.  Wallace,  being  a  Darwinian,  would  explain  this  curious  and 
imexpected  connection  between  the  manner  of  a  bird's  nesting  and 
the  color  of  the  female  plumage,  by  the  laws  of  variation  and  heredi- 
tary transmission,  and  the  cumulative  effect  of  natural  selection  or 
survival  of  the  strongest,  and  as  illustrating  how  large  a  part  the  need 
of  protection  has  played  in  producing  many  of  the  most  striking 
peculiarities  in  the  animal  kingdom. 

Mr.  W.  T.  Brigham  read  a  paper  upon  the  form  of  vol- 
canic craters  as  influenced  by  a  supposed  line  of  fracture  in 
the  eartli's  crust. 

All  large  craters  are  oval  or  elliptical,  and  it  is  exceedingly  rare  to 
find  one  of  circular  form.  It  is  inferrefl  that  the  elongated  shape  is  due 
to  their  formation  over  a  longitudinal  fissure.  Where  this  crack  is 
widest  the  larger  portion  of  the  crater  will  be  found.  On  examining 
the  direction  of  some  of  the  principal  lava  craters  a  cui'ious  fact  is 
observed;  they  are  generally  at  right  angles  to  the  general  line  of 
volcanic  vents.  Thus  the  crater  of  Antuco,  one  of  the  loftiest  of  the 
southern  Andean  volcanoes,  has  its  major  axis  in  an  east  and  west  line, 
while  the  Andes  range  nearly  north  and  south.  Gelunggung  in  Java, 
has  a  huge  crater  opened  towards  the  north,  while  the  Javan  line  is  an 
east  and  west  one.  The  same  is  true  of  Orizaba  in  the  Mexican  chain 
of  the  IDth  parallel.  Santorini  and  the  other  islands  of  the  volcanic 
band  of  the  Grecian  Archipelago,  which  trend  north-west  and  south- 
east, have  their  major  axes  at  right  angles  to  this  general  direction.  So 
is  it  with  Vesuvius,  with  ^Etna,  and  Tenerilfe,  and,  so  far  as  I  am  aware, 
with  all  known  volcanoes.  Unfortunately,  the  information  we  possess 
of  the  direction  of  the  elliptical  craters  is  very  scanty,  as  attention 
has  not  been  turned  to  this  matter.  When  suflicient  data  shall  have 
been  obtained  I  believe  the  direction  of  the  major  axis  will  determine 
the  direction  of  volcanic  trains  and  thus  of  the   rents  in   the  earth's 
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crust,  ;iu(]   rciiiovc  iriucli  of  ilic  (ilisciirity  now  ;ittiiiiliii;.r  tin    |ili\sifal 
geography  of  volcanoes. 

Why  shoiilil  th(!  line  of  ejection  In-  at,  riglit  angles  witli  tlie  ^icneral 
train?  The  longitudinal  crnck  which  is  ninrkcil  Kya  line  of  volcanic 
vent«,  is  simply  a  fissure  in  the  lowest  portion  of  the  eartli's  crust;  if 
this  were  not  so  it  would  give  rise  to  a  crowded,  unbroken  line  of  vents 
which  would  be  in  feeble,  simultaneous  and  almost  constant  action. 
The  result  of  this  fracture  on  the  superior  portions  of  the  earth's  crust 
is,  however,  a  series  of  transverse  fissures,  nearer  to  each  other  where 
ilu'  inferior  main  fissure  is  widest.  The  relation  these  transverse 
fissures  bear  to  the  main  line  oi'  dislocation  is  not  yet  understood,  al- 
though the  fact  of  their  existence  has  long  been  recognized.  I  do  not 
by  any  means  attempt  to  explain  this;l  only  wish  to  ])oint  out  what 
h;is  not  before  been  noticed,  that  in  all  cases  where  the  direction  of 
the  major  axis  of  a  crater  is  known,  it  is  at  right  angles  to  the 
general  trend  of  the  volcanic  series  to  which  it  belongs. 

Professor  Agassiz  read  a  notice  just  received  from  ^ir 
Roderick  Iinpey  Murcliison,  intended  as  an  appendix  to  the 
last  edition  of  his  Siluria. 

It  stated  that  certain  rocks  of  Scotland,  heretofore  claimed  to  belong 
to  the  New  Red  Sandstone,  had  been  shown  to  be  Triassic — only  two 
fossils  had  been  found  in  them  and  as  these  were  of  genera  not  occur- 
ring in  other  rocks  it  was  impossible  to  speak  with  certainty  of  their 
age.  The  first  Avas  a  fish  described  by  Pi-of.  Agassiz  in  188G,  under 
the  name  of  Stcujonolepis  RoherLsoiii,  and  the  other  a  reptile  subse- 
<juently  called  Telerpcton  EIrjincnse  lylh.Mantell.  Since  the  dis- 
covery of  the  reptile,  then  considered  the  oldest  known  in  the  world. 
Prof.  Agassiz  had  refused  to  believe  in  its  asserted  antiquity,  because 
lie  believed  that  asserted  facts  could  not  be  ix'ceived  when  they  con- 
flict with  all  serial  experience.  Now  by  the  researches  of  Huxley,  the 
reptile  was  proved  to  be  identical  with  one  found  in  Triassic  rocks  on 
the  continent  of  Europe  and  closely  allied  to  others  found  in  beds  in 
India  which  lie  near  the  Trias. 

Dr.  J.  Wyman  gave  the  results  of  the  measurements  he  had 
made  of  some  of  the  human  crania,  viz. :  of  Wliites,  Hawaiians, 
Hindoos  and  Nortli  American  Indians  of  different  races,  with 
reference  to  the  j)osition  of  the  union  of  the  spinal  cord  with 
the  brain,  as  indicated  by  the  position  of  the  oj)ening  at  the 
base  of  the  skull  through  which  the  cord  passes.  It  was 
asserted  by  Soemmering  that  this  was  further  back  in  the 
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Negroes  tlian  in  the  other  races,  and  therefore  in  this  respect 
the  former  were  nearer  the  apes.  It  appears,  however,  that 
Soemmering's  statement  is  incorrect.  The  races  mentioned 
above,  arranged  according  to  the  position  of  tlie  opening- 
referred  to,  Avoukl  stand  in  the  following  order:  Whites, 
Negroes,  Hawaiians,  Hindoos,  North  American  Indians; 
these  Lis.t,  in  this  one  anatomical  2:)eculiarity,  being  the  most 
ape-like. 

The  Corresponding  Secretary  read  a  list  of  letters  received 
since  the  last  announcement ;  among  them  one  from  Mr,  W. 
H.  Dall,  announcing  his  intention  of  remaining  in  Alaska  to 
continue  his  explorations,  and  giving  some  account  of  the 
scientific  w^ork  of  the  Telegraph  Company  during  the  past 
year. 

The  Custodian  announced  the  donation  by  Mrs.  Bryant 
of  the  large  and  valuable  series  of  the  nests  and  eggs  of 
American  birds  collected  by  the  late  Dr.  Bryant. 


Section  of  Entomology.     November  27,  1867. 
Mr.  P.  S.  Sprague  in  the  chair.     Nine  menabers  present. 

The  following  paper  was  read  by  Dr.  Herrmann  Hagen  :  — 

I  beg  leave  to  present  this  communication  of  a  very  interesting  fact  in 
the  Biology  of  Insects.  It  relates  to  the  mode  of  locomotion  in  Cheli- 
fer  and  other  Pseudoscorpions.  I  am  indebted  to  Mr.  Lyman  for  the 
accompanying  S23ecimen  of  a  Fly  with  two  Chelifers  strongly  attached 
to  his  legs.  Although  the  discovery  is  not  very  new,  I  think  it  is  little 
known.  I  have  found  in  Entomological  Literature  the  following  re- 
marks upon  the  same  subject. 

Hermann  (Memoire  apterologique,  Strasbourg,  1804,  p.  117)  has 
found  one  Cliellfer  attached  to  the  leg  of  a  Fly,  whence  he  has  named 
it  Chelifer  parasita,  but  Latreille  thinks  that  it  is  the  same  species  as 
C/telifer  cimicoules. 

Leach  (Zoological  Miscellany,  1817,)  has  also  seen  the  Chelifers  at- 
tached to  flies. 
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Ilaldeinan  (American  Journal  of  Science,  2(1  Series,  Vol.  vi,  p.  24) 
writiis  ol'  a  parasitic  Chdifir  found  under  the  Elytra  of  Alam  ocn- 
laius ;  and  in  the  London  Ma;^azine  of  Nat.  Hist.,  Vol.  iv,  p.  !M  and 
V,  p.  751,  it  is  coniinuni(;ated  anonymously  that  Chel.  cancroidrs  is 
often  Ibund  parasitic  on  Diptera,  principally  on  flics. 

In  the  same  mai^azine,  Vol.  iv,  p-  283,  these  statements  an-  douhtfil, 
but  were  still  niaintaiiUMl  hy  Mr.  Laxis.  He  rejx-atedly  foinid  (Jlnl. 
cancroides  and  other  species  attached  to  tlie  legs  of  Musca  Innxirum, 
domesiica  and  meteoricn,  principally  in  hot  weather.  ^Ir.  Clapton  once 
found  four  Chclifers  attached  to  one  leg  of  a  fly.  Another  naturalist 
has  found  Chel.  cimicoides  on  Stomoxy><  calcllrans.  The  latter  com- 
munications arc  repeated  in  Wiegman's  Archiv,  Vol.  r,  2,  p.  186, 
with  the  observation  that  the  Chelifer  used  the  fly  as  a  means  of 
changing  his  place  of  living. 

Many  years  since  I  myself  received  three  Chelifers  from  Venezuela 
with  the  annotation,  "found  parasitic  under  the  elytra  of  Acrociiius 
loiif/iinanus." 

When  I  first  saw  the  fly  given  by  Mi*.  Lyman  I  noticed  but  one 
Chelifer,  but  by  the  aid  of  the  microscope,  I  found  another  Chdifer 
attached  to  the  same  leg.  This  was  apparently  a  voyage  en  fnin'dle. 
Why  Chelifer  should  be  attached  to  other  insects  is  still  unknown. 
Of  the  opinion  maintained  by  many  authors,  that  this  is  an  act  of 
parasitism,  I  have  very  great  doubts.  It  is  true  that  the  Chelifer  eats 
by  sucking,  but  it  is  very  doubtful  whether  it  would  choose  for  its  food 
animals  whose  segments  are  very  thick  compared  with  the  power  of 
the  minute  Chelifer.  I  think  that  the  segments  under  the  elytra  of 
Alaus  oculatus  and  of  the  gigantic  Acrocinus  loncjimanus  could  never 
be  perforated  by  the  very  small  and  soft  maxillary  apparatus  of  the 
Chelifer.  The  legs  of  the  Flies  are  also  too  tough  for  its  food,  and  the 
Chelifers  are  always  found  attached  to  the  legs  and  not  to  the  softer 
abdomen.  Many  authors  have  observed  that  Chelifer  eats  the  little 
Atropos  pulsatorius  (death  watch),  and  this  is  probably  suited  to  its 
power  and  size. 

In  consideration  of  these  facts  I  think  it  more  probable  that  the 
opinion  given  in  Wiegman's  Archiv  is  correct;  that  the  Chelifer  used 
these  animals  as  an  expeditious  means  of  changing  his  location,  that 
he  might  find  elsewhere  more  and  better  food. 

I  am  not  cpiite  certain  of  the  systematical  name  of  the  species  kindly 
presented  by  INIr.  Lyman.  So  far  as  I  know  there  exist  but  three 
species  describetl  front  America,  two  by  Mr.  Say,  and  one,  constantly 
overlooked,  by  Linne  or  De  Geer.  In  the  Journal  of  the  Academy 
of  Natural  Sciences  of  riuladelphia,  1821,  i,  p.  63,  Say  has  described 
Chelifer  muricatus  and  Chelifer  oblongu.'i.  The  first  cannot  be  our 
species,  because  Say  says  that  the  third  joint  of  its  palpi  is  nearly  three 
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times  as  long  as  the  second.  It  is  possibly  the  second  species,  but  I 
would  not  detach  the  animals  foi*  an  accurate  examination  before  the 
Section  had  seen  it.  The  third  species  Avas  described  by  Linnaeus  in 
his  10th  Edition  of  the  Systema  Naturas  as  Acarus  scorpioides  from 
Surinam  and  in  the  r2th  Edition,  as  PJtalanr/ium  acaroides.  De 
Geer  in  his  Memoires,  Vol.  vii,  has  described  and  figured  the  same 
species  as  Chelifer  Americanux.  This  was  the  species  which  I  re- 
ceived from  Venezuela. 

The  fact  that  an  animal  changes  its  location  by  means  of  another 
animal  is  interesting,  and  it  is  evident  that  this  way  is  taken  either 
from  laziness,  or  from  incapacity  to  accomplish  his  purpose  in  any 
other  way.  In  the  Chelifer,  whose  movements  are  slow,  this  means 
of  locomotion  is  ap})arently  adoj^ted  to  find  suitable  flxxl  more  easily. 
Necessarily  such  a  state  of  things  cannot  be  unique  in  natur;'.!  history. 
I  confess  that  at  present  I  know  nothing  analogous  to  it  among  insects 
except  the  case  of  the  larvae  of  Meloe,  the  well-known  Triuxgidinu^, 
which  creeps  upon  bees  on  purpose  to  be  taken  into  their  nests. 
Something  analogous  exists,  I  think,  among  fithes.  Echeneis  re- 
mora  is  often  found  attached  to  other  fishes  by  a  peculiar  appai-atus. 
But  the  purjjose  in  the  Echeneis  is  not  very  clear,  for  this  species 
swims  very  quickly.  The  apparatus  for  the  attachment  of  Cyclopterus 
Lumpus  is  quite  difl['erent;  its  purpose  is  not  known. 

Mr.  B.  P.  Mann  said  that  lie  had  received  a  spechiien  of 
Alans  oculatus  from  Ohio,  beiu';itli  the  elytra  of  which  a 
Chelifer  was  found. 

Mr.  S.  H.  Scudder  exhibited  a  curious  specimen  of  Dia- 
pheromera  fernorata. 

One  of  the  fore  legs,  broken  off  in  early  life,  had  been  replaced  by  a 
new  one,  less  than  half  an  inch  in  length;  the  femur  was  perfectly 
formed  but  diminutive,  the  tibia  not  quite  so  long  as  the  femur  and 
a  little  curved  at  the  tip.  The  tarsal  joints  were  malformed;  the  first 
joint  was  about  one  quarter  of  its  usual  length ;  the  second  joint 
was  wanting;  the  third,  fourth  and  fifth  joints  were  of  about  the  ordi- 
nary size,  although  the  last  one  was  unprovided  Avith  either  claws  or 
foot-pad;  possibly,  as  in  the  case  mentioned  by  Newport,  it  was  the 
third  joint  that  was  wanting.  The  animal  had  been  kept  alive  for 
several  weeks,  during  which  time  she  had  laid  many  eggs;  her  death 
evidently  resulted  from  the  rupture  of  a  membrane  while  ovi])ositinf, 
as  two  eggs  could  be  seen  protruding  from  the  extremity  of  the  abdo- 
men at  once,  one  from  the  usual  place,  the  other  from  the  anal  orifice; 
the  first  egg  was  withdrawn  into  the  oviduct  by  the  contraction  of 
the  parts  in  drying,  but  the  egg  in  the  vulva  could  still  be  readily  seen. 
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Mr.  F.  G.  Sanborn  cxliibitcd  :i  siiccimcn  oi'  Libellula  la<> 
tuosa  Burm.  9 ,  presenting  a  singular  malformation,  or  arrest 
of  (leveloiitncnt,  in  the  anterior  wing. 

Tlic  will"  is  coniparatively  well  ])roportioiied  from  the  base  to 
tlu;  iioiliis,  though  bcarnig  marks  of  diHerontiation  from  the  normal  ar- 
rangement of  nervures.  The  jjtcrostigma,  however,  is  pereeptibly 
shorter  and  broader  tli;in  that  of  the  opposite  wing,  and  is  situated 
ahoul  one  eighth  of  an  inch  only  from  the  nodus,  only  one  cubital  vein 
occurring  between  them,  instead  o? four- 
teen as  in  the  opposite  wing.  The  mar- 
gin is  thickened,  and  the  apex  of  the 
wing  truncated  and  compressed,  as  if 
a  crushing  force  had  been  applied  in 
the  direction  of  its  length  and  had  spent  its  strength  on  the 
external  half  of  the  wing. 

He  also  exhibited  several  speciTiiens  illustrating  Insect  Economy, 
viz. : — 

1.  The  winter  larva-cases  of  Limenitis  Alissippus  shown  by  Mr.  L. 
Trouvelot  at  a  previous  meeting.  These  cases,  composed  of  the  leaf 
of  the  willow  on  which  the  larva  feeds,  are  neatly  joined  by  their 
longest  opi^osite  margins,  so  as  to  form  a  cylindrical  tube  closed  at 
one  end  and  lined  with  the  sericeous  substance  spun  by  the  inhabi- 
tant. 

2.  The  larva-skin  of  an  CEdlpoda  impaled  on  a  needle  or  leaf  of 
l^ine ;  these  specimens  are  frequently  found,  as  also  the  same  cast  skins 
impaled  on  leaves  of  grass.  The  head  of  the  insect  is  always  di- 
rected toward  the  base  of  the  leaves  so  far  as  I  have  observed,  giving 
rise  to  the  very  natural  conclusion  that  when  about  to  moult  the 
larva  pushes  its  head  against  the  point  of  the  leaf,  and  crawling  on- 
waril  makes  use  of  the  purchase  thus  obtained  in  divesting  itself  of 
its  skin.  The  specimens  thus  impaled — so  far  as  observed — were 
always  quite  young  individuals  of  Caloptenus  or  some  species  of 
CEdlpoda . 

o.  Skins  of  Aphides  on  a  jjoplar  twig  in  great  numbers,  and  two  other 
species  on  leaves  of  apple.  These  skins  had  been  emptied  of  their 
contents  by  a  Ilymenopterous  parasite,  ApJddius,  which  had  escaped 
afler  its  transformation  by  gnawing  a  nearly  complete  circU^  through 
the  dry  skin,  thus  partially  detaching  a  neatly  rounded  lid  or  cover, 
which  hung  by  a  small  portion  of  its  circumference  as  by  a  hinge. 

4.,  Two  acorn-cups  which  had  been  made  use  of  by  spiders,  one  as  a 
retreat,  the  opening  of  the  cup  being  flatly  roofed  over  with  web 
leaving  only  a  small  aperture  for  ingress  and  egress.      The  spider 
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was  believed  to  be  of  the  genus  Attu."!,  but  as  it  unfortunately  made 
its  escape  from  the  collector,  its  identity  could  not  be  ascertained. 

The  other  cup,  roofed  in  a  more  close  and  svdjstantial  manner  ex- 
hibitevl  no  opening  whatever,  and  when  an  artificial  one  was  made, 
no  spider,  young,  or  eggs,  in  fact,  nothing  whatsoever,  was  discovered 
within  to  give  a  clue  to  the  object  of  the  industrious  spinner.  It  was 
considered  that  this  was  probably  an  instance  of  a  curious  instinct  of 
barren  females  who  sometimes  expend  a  great  deal  of  labor  and  time 
in  preparing  for  an  imaginary  future  progeny. 

Dr.  E.  P.  Colby  exhibited  a  specimen  of  tlie  exceedingly  rare 
Coccinella  similis  of  Randall,  which  he  liad  obtained  on  the 
summit  of  Mt.  Ascutney,  Vt. ;  only  one  or  two  other  speci- 
mens were  known.  Randall  obtained  his  single  specimen  on 
Chelsea  Beach,  where  it  had  been  washed  up,  and  Mr, 
Sanborn  had  found  one  specimen,  now  in  Dr.  LeConte's 
collection,on  high  ground  in  Medford. 


December  4,  1867. 
The  President  in  the  chair.  ^  Forty-eight  members  present. 
The  following  paper  was  read  by  the  Secretary : — 
Some  Notes  of  a  Short  Journey  ox  the  Island  of  Yesso  and 

REMARKS  ON    THE    AiNOS.       By  AlBERT   S.  BiCKMORE,  A.  M. 

The  islands  that  now  form  the  empire  of  Japan  are  four  in  num- 
ber: Kiusin,on  the  south,  opposite  Corea;  Sikok,  a  little  to  the  north- 
east; Nippon,  the  great  island  of  Japan,  to  the  north;  and  Yesso, 
another  large  island  to  the  north  of  the  latter.  In  the  most  southern 
part  of  Yesso,  on  the  wide  strait,  which  separates  that  island  from 
Nippon,  is  situated  Hakodadi,  its  chief  city,  and  only  port  open  to 
foreign  trade. 

Arriving  at  this  place  on  my  way  northward  from  Yedo  to  Siberia, 
at  the  solicitation  of  our  Consul,  Col.  E.  E.  Rice,  the  Governor  of 
Yesso  gave  me  the  privilege  of  going  some  miles  beyond  the  places  usu' 
ally  visited  by  foreigners,  and  seeing  a  real  village  of  Ainos — the  abo- 
rigines of  these  islands,  and  the  least  kno">Tn  of  all  the  people  of  the 
East. 
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The  liarl)iir  of  Ilakodadi  is  fijrmrd  In-  ;i  loiiif  spit  of  sand  cxtcndiii" 
outward  frma  llic  side  of  a  bay  to  ;i  liii^li  licadlMiid,  tlie  ruins  of  an 
old  volcano,  which  tradition  says  l>eeanie  extinct  some  four  hundred 
years  a^o,  after  a  great  eruption,  which  first  raised  this  sand  s[)it 
above  the  level  of  the  sea.  The  cit}-,  which  nuniliers  about  thirteen 
thousand  inhabitants,  is  situated  partly  on  the  (lanks  oi'  the  mountain 
and  {)artly  alon;^  the  neighboring  shore.  ^Vith  a  Japanese,  who  could 
speak  a  little  English,  lor  a  guide,  I  started  on  foot  over  the  low  lands 
that  border  the  bay,  and  extend  back  fnjm  three  to  five  miles  to  the 
fianksof  a  mountain  range  between  two  thcmsand  and  three  thousand 
leet  in  height.  A  mile  from  the  beach  rose  a  long  terrace  some  twenty 
feet  high,  which,  in  former  days,  was  undoubtedly  a  bluff  by  the  sea 
shore.  Back  of  this  there  is  a  smooth  ascending  plain,  which,  accord- 
ing to  subsequent  measurements  made  with  an  aneroid  barometer 
that  had  just  been  tested  by  the  known  height  of  Hakodadi  peak,  rises 
to  a  height  of  1180  feet  above  high  water  level.  The  place  where  the 
plain  attained  this  elevation  bore  N.  25°  E.  from  Hakodadi  peak,  but 
I  afterwards  saw  another  place  bearing  about  N.  20°  E.  where  it 
probably  rose  two  hundred  or  three  hundred  feet  higher.  The  smooth 
surface  of  this  plain  is  an  indication  that  it  was  formed  under  'cciler,  from 
the  material  washed  down  from  the  surrounding  mountains,  firstly, 
because  the  mountains  rise  up  at  once  from  the  plain  and  form  a  sharply 
defined  an<'-le;  and  secondly,  because  if  this  had  been  a  sub-aerial  in- 
stead of  a  marine  formation,  the  loose  sand  and  rocks  of  which  it  is  com- 
posed v.'ould  have  been  scored  with  many  small  gullies  like  the  present 
surface  of  the  neighboring  volcano. 

Along  the  way  we  met  long  lines  of  pack  horses,  carrying  wood 
and  charcoal  to  Hakodadi,  and  in  one  place  a  triangular  cart  on  three 
wheels  drawn  by  a  single  bullock.  Most  of  the  houses  we  passed 
had  bunches  of  green  twigs  hung  out  in  front,  as  a  sign  to  passers  by 
that  saki  could  be  obtained  within.  A  walk  of  twelve  miles  took  us 
to  Ono,  and  an  old  man  well  acquainted  with  the  neighboring  moun- 
tains guided  me  five  miles  in  a  northwesterly  direction,  along  a  small 
stream,  to  an  old  lead  mine.  Everywhere  terraces  appeared,  as  dis- 
tinctly defined  as  any  I  have  ever  seen  in  the  upper  part  of  the  Con- 
necticut valley.  In  a  small  depression  on  our  left,  heaps  of  debris 
marked  where  two  tunnels  were  made,  but  the  whole  had  been  so  long 
neglected,  that  in  some  places  the  rock  had  fallen  in,  and  in  others 
the  wooden  supports  for  the  hanging  walls  were  completely  decayed 
and  ready  to  fall  frona  their  own  weight.  The  few  specimens  we 
could  gather,  all  showed  that  the  lead  ore  (bi-sulphuret  of  lead) 
occurs  in  veins  of  quartz  which  intersect  masses  of  syenite.  With 
the  lead  there  is  also  seen  much  pyrites,  both  in  the  cjuartz  veins  and 
in  the  syenites  on  either  side. 
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The  next  day  we  travelled  five  miles  to  a  pass  iu  the  mountain 
range  that  stretches  along  the  northern  shoreofTsugar  Strait.  From 
this  high  point  we  enjoyed  a  fine  view  over  the  way  we  had  come, 
while  to  the  northward  ajipeared  before  us  a  lieaiitiful  lake,  shut  in 
by  high  mountains,  and  beyond  rose  the  volcano  Komanartaki,  its 
naked  sides  speaking  of  the  continual  activity  of  the  fires  that  gave  it 
birth.  Descending  to  the  lake,  we  followed  its  shoi-e  for  five  miles 
farther,  when  the  heavy  clouds  that  had  been  settling  down  on  the 
mountain  tops,  l)egan  to  pour  down  in  showers  the  loads  of  moisture 
they  liad  brought  up  from  the  warmer  air  of  the  ocean.  The  houses 
now  began  to  be  more  scattering,  and  all  along  the  lake  we  passed 
but  three.  In  one,  by  a  large  brook  aboiuiding  in  fish,  we  found  com- 
fortable quarters,  and  the  following  day  we  set  off  for  the  top  of  the 
volcano  to  take  advantage  of  the  clear  sky  given  us  by  a  western  wind. 
Our  guide  took  us  a  ri  (two  and  a  half  miles)  farther  along  the  road, 
then  the  same  distance  through  a  wood  of  oak,  majile  and  birch,  to 
the  foot  of  a  long  naked  bank  of  sand  and  small  rounded  boulders  of 
pumice  stone.     The  distance  thence  to  the  top  was  a  ri  farther. 

As  we  ascended,  the  boulders  became  smaller  and  smaller,  and  for 
the  last  half  of  the  distance  we  had  to  plod  on  in  loose  sand,  the 
largest  pieces  of  pumice  stone  being  waslied  the  farther,  because  when 
this  rock  disintegrates  into  sand  it  occupies  much  less  space,  or  in  other 
words,  is  heavier,  tlian  before.  In  fixe t,  the  Avhole  mountain  is  merely 
one  immense  hvap  of  sand  of  a  light  red  or  salmon  color.  Twelve  years 
ago  it  had  an  eruption,  and  ashes  and  sand  were  thrown  to  Ilakodadi. 
Its  present  form  shows  that  at  some  recent  period,  and  probably  at  that 
time,  the  whole  mountain  was  split  through  from  top  to  bottom  iu  a 
north-westerly  and  south-easterly  direction,  which,  it  is  worth  notic- 
ing, is  just  the  trend  of  the  coast.  If  its  previous  form  was  that 
of  a  cone,  as  is  jorobable  from  what  remains  and  the  materials  of  which 
it  is  composed,  nearly  the  whole  upper  third  must  have  since  disap- 
peared. The  highest  point  that  now  remains  is  4,188  feet  in  height, 
according  to  the  best  charts.  The  present  form  of  the  crater  is  that 
of  an  ellipse  with  a  major  axis  of  a  quarter  of  a  mile,  dii-ected  north- 
east and  south-west,  but  the  whole  wall  on  the  east  side  has  disap- 
peared, and  there  is  merely  a  continuous  descending  jalain  Irom  near 
the  centre  of  the  crater  to  the  sea  shoi-e  five  miles  away. 

On  coming  to  the  edge  of  the  crater  wall,  we  found  within  a  low, 
dome-shaped  mass  of  sand,  with  a  deep  fissure  through  it,  in  the  direc- 
tion in  which  the  mountain  niust  have  been  rifted  asunder.  In  long 
seams  over  the  dome  and  atdiflercnt  spots  on  its  surface,  great  jets  of 
steam  and  suljjhuric  acid  gas  were  pouring  out,  accompanied  with  a 
heavy  bubbling  or  rumbling  noise.     My  guide  refused  to  go  doAvn 


Bickinoro.]  330  [December  4, 

into  aiiv  part  of  tlif  i-ratcr,  Ijitt  I  cliiiilKHl  down  a  short  way  and 
watched  the  steam  and  jras  rise  from  the  Jjowels  of  the  mountain. 

On  all  sides  the  mountain  is  scored  by  gullies,  where  the  nieltin;^ 
snows  and  lica\  \  rains  ha\f  washed  down  the  loose  materials.  In 
this  way,  fully  one-half  of  the  basin  formerly  occupied  by  the  lake  has 
been  filled  up.  and  in  one  place  there  is  a  continuous  stream  of  sand  from 
the  crater  wall  to  its  shoi-e.  Like  most  of  the  lakes  on  Nippon  this 
ocf;urs  at  the  foot  of  a  volcano,  and  its  basin  was  doubtless  formed  by 
volcanic  a;j;encies. 

Acres  of  tall  dead  trees  rise  on  the  flanks  of  the  volcano  and  stretch 
out  their  gnarled  and  naked  arms  as  silent  witnesses  of  the  devastation 
caused  by  the  last  eruption.  Descending  the  mountain  we  came  to 
Mori,  on  Volcano  Bay.  Here  for  the  first  time  I  had  the  opportunity 
of  seeing  two  men  and  a  woman  of  that  strange  people,  the  Ainos. 

From  Mori  we  followed  the  shore  for  fifteen  miles  to  Ya-ma-Koosh- 
nai,  sometimes  over  loose  sand,  shingle  or  boulders;  and  sometimes 
along  the  little  paths  that  lead  from  one  fishing  village  to  another,  in 
a  neighboring  bay.  Terraces  extend  the  whole  way,  occasionally 
coming  down  to  the  shore  and  forming  bluffs  one  hundred  or  one 
hundred  and  fifty  feet  in  height,  but  back  of  these  was  another  series 
as  much  higher.  The  fishermen  near  the  head  of  the  bay  were 
taking  a  fish  much  like  our  herring,  in  great  quantities,  for  their  oil. 
The  residue  in  the  boiling  pots  is  pressed  into  square  masses  and 
exported  as  manure  for  rice  fields.  There  we  saw  many  Ainos  at 
work  with  Japanese,  but  usually  they  prefer  to  work  in  companies  by 
themselves. 

From  Ya-ma-Koosh-nai  we  travelled  five  miles  to  Urope,  a  village 
of  three  or  four  Japanese,  and  about  twenty  Aino  houses.  The  latter 
were  scattered  irregularly  near  the  shore  over  a  broad  belt  of  sand, 
that  has  been  drifted  back  by  the  easterly  winds.  They  all  have  the 
same  rectangular  form,  and  are  similarly  situated  in  respect  to  the 
shore. 

The  best  are  composed  of  a  house  part  about  thirty  feet  long 
and  twenty  broad.  To  this  is  attached  a  porch  about  twelve  feet 
lon<'-  ami  eight  broad,  and  around  the  whole  is  a  straw  fence.  The 
house  and  porch  are  built  of  a  frame  work  of  small  poles  fastened 
together  with  strips  of  bark  and  covered  with  millet  straw.  The 
walls  are  about  four  feet  high  and  slightly  sloping.  The  roof  projects 
a  few  inches  at  the  eaves  and  rises  from  each  side  to  a  point  in  the 
centre.  In  the  walls,  under  the  eaves,  there  are  two  or  three  holes 
of  a  foot  in  diameter,  which  serve  as  windows.  In  entering,  you  pass 
through  the  straw  fence  and  into  the  porch,  and  thence  through  a  door 
into  the  house.  The  house  part  is  generally  all  one  room,  and  also 
the  porch;  but   in   a  few  a  kind  of  partition  is  made  in  the  larger 
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room  by  hauguig  up  mats.  Most  of  the  houses  have  no  floors,  but 
instead  the  sand  is  covered  with  mats  of  coarse  straw  ;  on  one  side 
of  the  room  there  is  a  platform  of  boards  on  stones  or  blocks  of 
wood,  where  the  occupants  lounge  and  sleep.  They  usually  sit  on 
the  mats  on  the  sand.  In  the  centime  of  the  room  the  fire  is  made 
on  the  sand,  and  over  this  and  about  three  feet  above  it,  is  a  kind  of 
frame- work  held  up  by  strings  from  the  rafters,  where  they  place  the 
fish  they  wish  to  smoke.  It  also  serves  for  a  cupboard  or  dresser, 
where  the  smaller  iron  pans  and  kettles  may  be  put  away.  There  is 
no  chimney,  and  I  did  not  even  see  a  hole  in  the  roof  for  the  smoke 
to  escape.  Everything  overhead  is,  therefore,  black  with  smoke,  and 
generally  has  a  shining,  oily  ajjjiearance.  Each  house  is  provided 
with  a  few  iron  pans  and  kettles  of  Japanese  manufactm-e,  and  these, 
with  two  or  three  wooden  dippers,  and  some  large  valves  of  the  Pec- 
ten,  comprise  their  cooking  utensils.  They  make  a  fire  by  means'  of 
a  flint,  steel  and  tinder,  which  are  usually  kept  in  a  bag  of  undressed 
deer  skin.  In  several  houses  I  saw  a  considerable  number  of  lac- 
quered dishes,  which  they  had  evidently  obtained  from  the  Japanese. 
Near  each  house  there  is  another  small  one  about  eight  feet  square, 
perched  on  a  platform  five  or  six  feet  high,  in  Avhich  they  store  their 
fish,  in  much  the  same  way  as  the  natives  of  Sumatra  preserve  their 
rice.  In  the  fii-st  house  we  entered,  the  man  was  seated  cross-legged 
in  one  corner  making  spears,  with  a  fire  of  charcoal  and  a  Japanese 
bellows.  The  woman  was  crouched  near  the  fire,  twisting  up  thin 
strips  of  the  inner  layer  of  the  bark  of  a  tree  into  a  continuous  line  of  the 
size  of  a  mackerel  line.  It  is  from  such  material,  and  in  this  way,  that 
all  the  lines  for  their  fishing  nets  are  made.  They  had  four  children ; 
all  boys,  the  youngest  two  and  the  eldest  ten.  The  two  younger  ones  had 
no  clothing  on  whatever,  and  the  other  two  were  only  jirovided  with 
a  long  jacket  though  it  was  (juite  chilly.  With  such  exjiosure  evi- 
dently a  large  proportion  of  their  children  must  perish. 

In  the  next  house  we  entered — the  dimensions  of  which  I  have  given 
above  as  a  model — we  found  an  old  man,  his  son,  and  three  women. 
The  old  man  said  he  was  seventy-five,  and  his  white  hair  and  white 
beard  made  it  appear  probable,  yet  a  young  woman,  apparenth'  of 
twenty,  was  presented  to  me  as  his  wife.  She  was  demurely  at-  Avork 
in  one  corner,  making  a  straw  mat  after  the  Japanese  style.  The 
other  young  woman  was  weaving  a  piece  of  coarse  cloth  about  ten 
inches  wide,  from  strings  made  of  bark  as  already  desci'ibed.  These 
strings,  which  represented  the  warp,  were  fiistened  at  one  end  to  a 
post  and  at  the  other  end  to  a  board  which  she  kept  leaning  against 
while  she  changed  them  and  pushed  through  the  filling  and  pressed 
it  down  M'ith  a  sharp-edged  board.  This  kind  of  cloth  seems  to  be 
the  only  one  they  have,  and  it  is  all  made  in  this  slow  and  laborious 
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nunnicr.  Tn  fiDiif  of  lliis  lioiisc,  tli:it  is,  on  tlu!  side  toward  the  shore, 
there  was  m  kind  of  rack  filled  with  sticks,  eadi  havinj^  on  its  top  the 
skull  of  a  hear.  In  this  single  place  I  counted  twenty-nine  skulls,  a 
number  that  must  make  our  old  friend  and  his  son  rank  hij^h  in  the 
estimntinn  of  his  Aino  companions.  In  another  house  we  entered,  we 
found  a  man  and  his  wife  seated  by  the  fire.  The  woman  was  sewing, 
but  the  man  was  doing  nothing,  and  yet  the  bay  was  swarming  with  fish. 
He  showed  us  the  bow  he  used  in  hunting  the  bear,  but  would  only 
sell  a  model  of  it,  declai-ing  that  in  their  estimation  it  was  most  dis- 
graceful for  an  Aino  to  part  with  the  bow  he  was  accustomed  to  use. 
However  I  secui'ed  a  real  arrow.  The  after  part  of  tlie  shaft  was  of 
reed,  the  fore  part  of  solid  wood  to  make  it  fly  point  foremost,  and 
the  barbed  part  of  bamboo.  They  carry  short  knives,  but  they  ap- 
pear to  rely  on  their  bows  and  arrows  wlien  they  attack  a  bear  or  kill 
a  deer.  1  saw  no  lances,  nor  any  implements  of  stone  or  bronze.  I 
also  purchased  of  this  man  a  pair  of  snow  shoes,  each  made  of  two 
strips  of  Avood  bent  like  an  ox  bow,  Avith  the  straight  part  fastened  to- 
getlier  with  deer  skin.  The  woman  sold  me  a  short  knife,  with  a 
scabbard  of  wood  and  ivory,  rudely  chased.  It  was  the  only  piece  of 
ornamented  work  I  saw.  As  I  was  anxious  to  ascertain  the  height, 
the  distance  round  the  chest,  and  the  length  of  the  arm,  hand,  and 
foot  of  an  Aino  woman,  my  interpreter  bribed  the  husband  with  a 
small  piece  of  silver  to  make  the  desired  measurements,  but  the  paper 
was  unfortunately  lost,  and  now  I  can  only  state  from  memory,  that 
the  peculiarity  Avhich  struck  me  most  was,  that  the  regions  of  the 
waist  and  chest  did  not  appear  as  separate  as  in  most  women ;  but  it 
remains  to  be  seen  whether  this  is  a  permanent  character.  The  mammae 
were  very  largely  developed,  and  gourd-shaped. 

When  a  woman  marries  they  tattoo  her  upper  lip  and  sometimes  the 
under  one  also.  A  favorite  pattern  has  the  ends  curved  up,  in  just 
the  way  exquisites  sometimes  curl  up  the  ends  of  their  moustaches. 
Several  times  I  inquired  what  was  the  cause  or  origin  of  this  strange 
custom,  but  invariably  received  the  unsatisfactory  answer — "because 
it  is  the  Aino  fashion" — which,  is  perhaps,  as  good  a  reason  as  could 
be  assigned  for  a  thousand  foolish  customs  in  the  most  civilized  lands. 
At  all  events  it  gives  these  Aino  women  the  appearance  of  trying  to 
add  to  their  charms  by  artificially  making  up  for  what  they  seem  to 
considei-  a  defect  in  nature's  handiwork.  The  women  also  tattoo 
the  backs  of  their  hands  in  narrow  transverse  bands,  but  no  other 
parts  of  the  body.  They  never  blacken  their  teeth  or  compi-ess  the 
feet.  In  each  Aino  village,  the  oldest  man,  or  a  very  old  man,  is  the 
chief,,  and  he  in  turn  is  responsible  to  a  Japanese  official  styled  "the 
Aino  Interpreter."     As  the  chief  was  away  fishing,  we  called  on  the 
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Interpreter,  who  Avas  also  absent,  but  a  sub-official  gave  me  some  far- 
ther items  in  regard  to  the  strange  people  under  his  charge.  They 
cultivate  millet  and  potatoes,  but  no  rice.  In  one  hut  I  saw  the  thick 
midrib  of  some  Avild  ])lant  finely  choj^ped.  When  they  kill  a  bear, 
they  are  allowed  the  head,  but  the  skin  belongs  to  the  Interpreter. 
They  are  permitted,  however,  to  wear  deer  skin,  and  the  woman  I  saw 
first  at  INIori  had  on  an  outer  dress  of  that  kind.  It  is  said  that  when 
young  cubs  are  found  they  are  brought  home  and  nursed  by  the  Aino 
women  like  their  own  children,  but  this  is  quite  incredible. 

Returning  to  Ya-ma-Koosh-nai,  I  continued  on  to  Mori,  and  made 
that  day  twenty-five  miles,  over  the  sand,  rocks  and  shingle.  The 
next  day  I  reached  Hakodadi,  thirty-two  miles — whole  distance  on 
foot  in  six  days,  one  hundred  and  thirty  miles.  On  my  return  I 
found  that  eight  Alnos  had  just  arrived  in  a  couple  of  junks  from  a 
place  on  the  south  coast,  a  short  distance  east  of  Endermo  Bay. 
With  the  pi-ospect  of  a  small  present  they  readily  came  to  the  resi- 
dence of  Colonel  Rice,  whose  kind  hospitality  I  was  then  enjoying. 
They  all  sat  down  cross-legged,  in  the  Turkish  style,  not  in  a  semi- 
circle like  our  American  Indians,  but  in  a  straight  line,  the  oldest  man 
on  their  extreme  left,  the  highest  position  of  honor,  and  the  rest 
ranging  themselves  according  to  their  ages,  to  the  youngest  on  their 
right.  They  could  not  tell,  however,  how  old  they  were,  but  said  the 
Japanese  officials  kept  a  record  of  their  ages.  As  soon  as  they  were 
seated  they  began  their  salutation,  which  consists  in  slightly  inclining 
the  body  forward,  at  the  same  time  raising  both  hands  as  high  as  the 
eyes,  with  the  palms  inward  and  the  fingers  extended  and  nearly 
touching  each  other.  The  hands  then  pass  down  along  the  beard  to 
the  chest.  This  is  repeated  three  times,  and  when  they  wish  to  show 
still  greater  respect  they  accompany  these  motions  with  a  low  gut- 
tural muttering.  Saki  (Japanese  rice-whiskey)  being  their  favorite 
drink,  each  was  offered  a  glass  and  a  chop  stick.  Taking  the  glass  in 
the  left  hand  and  the  stick  in  the  right,  they  dip  the  end  of  the 
stick  into  the  liquor  they  are  about  to  drink,  and  slightly  raising  it 
describe  a  circle  with  an  upward  and  inward  motion.  While  describ- 
ing these  motions  with  the  stick,  they  uttered  a  long  prayer,  in  a  low 
monotonous  tone.  This  prayer,  they  afterwards  intbrmed  us,  was  not 
in  our  behalf,  in  return  for  the  saki,  but  addressed  to  the  God  of  the 
sea,  asking  that  they  might  be  preserved  in  their  boats,  and  find  an 
abundance  of  fish.  One  of  their  number  spoke  Japanese  fluently, 
and  Mr.  James  J.  Enslie,  the  Japanese  interpreter  at  the  British 
Consulate,  and  himself  the  author  of  two  interesting  papei-s  on  the 
Ainos,  kindly  volunteered  to  ask  them  a  list  of  questions  I  had  pre- 
pared.    In  this  way  the  following  information  was  obtained  directly 
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from  the  Aiiios  tlicrnsclvos.  As  some  of  the  (iiiesticms  proved  some- 
Avliat  ])('rph'xing,  they  became  t'red  before  the  list  was  eoni]>lete(l, 
and  I  faiU'd,  then^fbre  to  get  rephes  to  all  my  queries. 

They  have  many  gods,  but  fire — not  the  sun,  the  moon,  nor  the 
stars — is  the  principal  one,  and  they  are  aeenstomed  to  pray  to  it  in 
general  terms,  for  all  they  may  need.  They  do  not  buy  their  wives, 
but  are  expected  to  make  presents  to  her  parents  of  saki,  tobacco,  and 
fish.  At  their  marriages  they  make  no  great  rejoicing  or  display. 
Their  only  feast  is  at  the  beginning  of  the  new  year,  when  tliey  make 
offerings  to  all  the  gods.  When  a  wife  dies  they  burn  the  house  in 
which  she  lived,  but  when  a  man  dies  they  bury  him  without  any  fu- 
neral ceremony,  (perhaps  the  Interpreter  meant  if  he  was  a  common 
man).  To  inter  a  body  they  dig  a  hole  in  the  ground  and  lay  in 
l)lanks  in  the  form  of  a  box.  The  body  is  then  clothed  in  ivhite,  and 
placed  in  at  full  length,  with  the  head  to  the  east,  "because  that  is 
where  the  sun  rises."  A  Avidower  may  marry  again  in  two  or  three  ' 
years,  but  a  woman  can  only  marry  once ;  (this  the  Interpreter  prob- 
ably intended  to  say  was  their  law  but  not  the  universal  custom).  A 
man  can  have  but  one  acknowledged  wife,  but  any  number  of  concu- 
bines, each  of  whom  always  lives  in  a  separate  house.  At  present 
they  have  no  king,  but  a  great  chief  living  at  Saroo.  The  Interpre- 
ter had  met  other  Ainos  whom  he  could  not  understand;  (that  is  to 
say,  there  are  at  least  two  different  dialects  in  the  Aino  language). 
Tliey  keep  no  cats  but  catch  rats  in  traps.  They  have  "only  Japanese 
horses."  They  keep  fowls  but  no  ducks.  They  eat  their  fowls  and 
Avliat  wild  birds  they  can  take,  but  never  eat  eggs.  They  have  no  spe- 
cial burjing  grounds,  and  they  desire  only  to  forget  their  deceased  rel- 
atives as  soon  as  possible.  They  never  speak  of  the  dead,  and  if  a 
man  should  call  on  a  friend,  and  inquire  for  his  deceased  wife  and  say 
"Oh!  is  she  dead?"  such  an  act  would  be  considered  the  grossest 
breach  of  good  breeding.  They  say  they  can  make  poison,  but  refused 
to  tell  how,  and  farther  declared  that  they  kept  it  such  a  secret  that 
even  the  fJapanese  officials  knew  nothing  of  the  process.  They  have 
sorcerers  whose  advice  they  are  accustomed  to  ask.  A  Japanese 
doctor  who  had  lived  long  among  them  told  me  that  when  a 
man  was  lost  at  sea  or  among  the  mountains,  his  wife  cries,  and  all 
her  neighbors  beat  her  with  sticks  to  make  her  forget  her  sorrow. 
When  the  Interpreter  was  asked  what  would  become  of  him  after  he 
died,  he  replied  he  did  not  know;  and  when  he  was  asked  if  he  ex- 
pected to  go  to  a  place  of  happiness  or  a  place  of  misery,  hereafter, 
he  simply  laughed  as  if  he  did  not  understand  the  question  or  thought 
it  extremely  foolish.  The}-  have  no  written  characters,  and  only  oral 
traditions. 
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After  those  (luestions  I  took  the  ibllowiiig  measurements  of  the 
interpreter,  his  eonipanion,  and  two  of  a  man  seen  at  ]Mori. 

Interpreter.  Companion.      Man  at  Mori. 

Heiglit 5  ft.  1 V  in.  5  ft.    2     in. 

Around  tlie  liead  horizontally  above 

the  eyebrows 1  "  10?.^  "  1  "  10 

Around  the  chest  immediately  beneath 

the  arms       2  "  10      "  2  "  10!^  •'  2  ft.  10*8  in. 

Around  the  abdomen  at  the  navel       .  2  "   Tja  "  2  '•     9^4  " 

Lengtli  of  the  arm  to  the  end  of  the 

middle  tinger 2  "   2i^  "  2  "     4)^  "  2  "     1%  " 

Around  the  arm  at  the  largest  part,     .  lO.V  "  10>4  " 

"    forearm lO^a  "  lOfs  " 

"    leg  at  the  calf,       ....  12}^  '•  1  "     Vi  " 

Length  of  the  foot Q}i  "  9Ji  " 

Around  the  foot  at  the  instep,  verti- 
cally       IO'b  "  10      " 

These  measurements  were  made  from  men  of  medium  size.  They 
show,  therefore,  that  akhough  the  Ainos  are  stout  and  strong,  they  are 
hardly  taller  than  the  Japanese,  and  not  near  as  tall  as  the  a%'erage 
of  the  people  in  the  north  of  China.  The  relative  size  of  the  hands 
and  feet  to  the  rest  of  the  body  seems  to  vary  eonsiderably.  I  saw 
no  lame  persons  and  but  one  man  who  complained  of  being  ill,  though 
several  had  evidently  reached  an  advanced  age. 

Their  chief  peculiarity  is  the  great  development  of  their  hair,  not 
only  on  the  head  and  face,  but  over  the  whole  body.  Their  eyebrows 
and  eyelashes  are  very  thick,  and  like  their  beards  and  hair,  always  of 
a  jet  black,  till  past  middle  life,  when,  as  with  us,  they  change  to  gray 
and  in  extreme  old  age  to  Avliite.  Their  hair  appears  coarse  compared 
with  ours  or  with  that  of  the  Japanese.  They  wear  it  long — down 
to  the  shoulders.  The  men  wear  theirs  as  long,  or  longer  than  is  the 
custom  with  their  women.  Their  eyelids  are  horizontal  and  open 
widely,  as  in  the  Indo-European  races,  and  are  not  oblique  as  in  the 
Mongols,  Manchus,  Chinese,  Japanese,  and  also  the  Coreans,  all  of 
which  peoples  it  has  been  my  privilege  to  see  in  large  numbers. 
Tlieir  eyes  are  bright  and  sj^arkling  and  always  black.  The  fine 
development  of  their  chests,  with  their  full,  heavy  beards,  gives  them 
the  appearance  of  noble  and  hardy  men  as  compared  with  their  effem- 
inate Japanese  rulers.  They  seem  to  be  endowed  with  great  vitality, 
and  the  fact  that  they  so  successfully  resisted  the  repeated  attacks 
of  a  more  enlightened  race  for  eighteen  hundred  years,  sufficiently 
proves  their  daring  and  perseverance. 

Tlie  dress  of  the  men  consists  of  a  strijj  of  cloth  covering  the  loins 
in  the  same  way  as  is  customary  among  coolies  in  the  East.  In  sum- 
mer this  is  their  only  clothing,  but  in  winter  they  wear  long,  loose 
coats,  or  dressing-gowns,  woven  from  strings  of  bark.     This  is  folded 
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()\x'i-  froiji  i-i^lit  to  Idl*  and  bound  at  the  waist  with  a  sash.  Their 
heads,  ii'c't,  and  Ic;^.-  me  usually  bare.  The  women  have  a  short 
saoque  ooniinj^  down  lo  the  hips,  and  b(-neath  this  a  piece  of 
cloth  wi-np|)cd  around  the  waist  and  hani:;in>f  down  nearly  to  the 
knee. 

As  they  have  no  written  records,  the  earliest  accounts  of  this  j)eo- 
ple  have  come  down  to  us  through  Japanese  histories.  According  to 
a  Japanese  chronology,  comj)iled  from  the  best  sources  and  kindly 
translated  for  me  by  Father  Nicholai,  of  the  Russian  Legation, 
fJin-nui,  the  first  Japanese  emperor,  appeared  on  Kiusiu  at  Hunga  (or 
Ilewng-nga)  in  B.  C.  G67.  In  B.  C.  0(53,  he  first  came  to  Nippon, 
but  was  defeated  and  driven  back  by  the  aborigines.  In  B.  C.  GCO 
he  returned  and  effected  a  permanent  settlement  on  the  south-east  part 
of  that  island.  In  most  of  the  Japanese  histories,  at  least,  no  mention 
appears  of  the  arrival  of  any  new  people,  and  the  Japanese  all  be- 
lieve that  these  aborigines  were  the  ancestors  of  the  present  Ainos. 
Thus  this  people,  although  so  little  known  to  this  day,  are  mentioned 
half  a  century  before  the  time  of  Nebuchadnezzar,  and  six  hundred 
years  before  the  northern  and  western  parts  of  Europe  were  first 
described  by  Caesar  in  his  Commentaries,  and  more  than  two  thousand 
one  hundred  years  before  the  discovei-y  of  the  continent  by  Columbus. 
In  A.  D.  272  the  Ainos,  for  the  first  time,  brought  presents  to  the 
Japanese  authorities  and  acknowledged  them  as  their  rulers.  In  A.  D. 
352  they  rebelled,  and  in  A.  D.  3G6  they  defeated  the  Japanese 
and  killed  their  general.  During  the  next  two  centuries,  however, 
they  appear  to  have  Ijeen  completely  subjugated;  for  an  edut-ated  Jap- 
anese informs  me  that  as  early  as  A.  D.  Goo,  the  Japanese  sovereign 
then  reigning  established  a  kind  of  government  over  the  Ainos  in 
Yesso,  which  was  located  near  Siribets,  a  volcano  on  the  north  shore 
of  Volcano  Bay.  In  A.  D.  118G,  Yoritomo  usurped  the  ruling  power 
in  Nippon,  and  becoming  jealous  of  his  brother  Yosi  Tsunai,  had 
him  put  to  death,  according  to  history,  at  a  headland  on  the  east 
coast,  now  called  Shendai.  But  according  to  tradition,  Yosi  Tsunai 
escajied  to  Yesso,  and  treating  the  Ainos  here  with  the  greatest  kind- 
ness, was  deified  by  them  and  is  now  their  chief  hero. 

Although  the  Ainos  had  long  been  conquered  by  the  Japanese, 
some  of  them  yet  lived  on  Nippon  till  about  two  hundred  years  ago, 
when  they  were  all  banished  to  Yesso.  The  same  educated  Japan- 
ese informs  me  that  up  to  a  short  time  ago,  the  ruins  of  a  rude  fortifi- 
cation— probably  made  by  the  Ainos-^was  to  be  seen  at  Nanibu  Point, 
the  most  north-eastern  part  of  Nippon;  and  that  similar  ruins  are  re- 

*  Tliis  is  the  manuer  in  wliich  the  Japanese  women  fold  their  dresses.  The 
Japanese  men  fold  theirs  from  left  to  right. 
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ported  to  still  exist  among  the  mountains  in  the  northern  parts  of  that 
island.  In  Yesso.  some  ruins  of  a  rude  kind  are  reported  at  Saru, 
a  village  on  the  south  coast,  in  the  longitude  of  Caj)e  Yesan  at  the 
entrance  of  Tsugar  Strait;  and — as  the  Aino  interpreter  previously 
said — tlie  chief  descendant  of  the  old  Aino  kings,  (and  therefore  their 
chief  prince),  is  now  living  at  that  place,  and  claims  to  possess  some  of 
the  presents  made  by  YosI  Tsunai  to  his  ancestors. 

In  their  abundance  of  hair,  in  their  eyelids,  which  are  horizontal 
and  open  Avidely,  and  in  the  full  development  of  their  chests,  these 
jieople  differ  totally  from  the  Chinese,  the  Japanese,  and  the  Coreans 
on  the  south,  and  at  least  the  Manchus  and  Mongols  on  the  Avest ;  but 
in  these  same  characters  they  call  to  mind  the  bearded  peasants  in 
Russia  of  the  Slavonian  branch  of  the  Aryan  tamily. 

Are  they,  therefore,  an  extreme  branch  of  the  North  Turanian  fam- 
ily, or,  as  is  more  probable,  in  the  same  manner  that  the  Indo-Euro- 
pean races  migrated  from  the  high  plateau  of  Central  Asia  to  the 
west,  and  the  Persians  and  Indians  to  the  south,  did  another  jJart  of 
that  same  family  pass  on  to  the  east  until  they  finally  reached  the 
islands  now  forming  the  Empire  of  Japan;  and  do  their  living  repre- 
sentatives now  appear  before  us  in  the  persons  of  this  isolated  and 
ancient  people,  the  Ainos? 

Dr.  J.  Wyman  gave  a  general  account  of  the  results  of  his 
examination  of  the  animals  discovered  in  the  shell  heaps  of 
New  England.  No  remains  of  man  had  been  found,  with 
the  exception  of  a  single  bone  from  the  great  toe,  discovered 
at  Cotuit  Port;  an  equal  absence  of  human  remains  marks 
similar  mounds  in  Denmark.  In  the  shell  heaps  of  New  Eng- 
land over  fifty  species  of  animals  had  been  discovered,  most 
of  which  were  edible.  Dr.  Wyman  had  distinguished  bones 
of  the  elk,  moose,  caribou,  deer,  bear,  wolf,  dog,  fox,  cat, 
otter,  mink,  sable,  skunk,  seal,  beaver  and  M'oodcliuck ;  seven 
kinds  of  birds,  including  the  great  auk  and  wild  turkey,  now 
tmknown  in  this  region;  three  species  of  fish,  beside  snails 
and  bivalve  shells. 

Among  vertebrates,  the  bones  of  the  deer  and  of  birds 
outnumber  all  the  rest;  as  bones  of  dogs  were  found  un- 
der the  same  circumstances  as  those  of  other  mammals  — 
the  shafts  broken  —  it  is  probable  that  dog  flesh  was  used 
as  an  article  of  diet.  In  the  remains  of  birds  the  shafts 
were  always  whole,  but  the  ends  had  disapjieared.     Steen- 
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struj),  Avlio  h:i<l  obsei'veil  tlic  same  thini^'  in  l)eiuii;irk,  siis- 
|)cc1(m1  tli.it  tlif  lioiK's  liad  been  mutilated  by  animals ;  upon 
oxix'riiiu'ut,  he  found  tliat  dogs  eat  the  ends  of  the  bones  of 
birds  and  reject  the  shafts.  Most  of  the  snails  were  minute 
;iiid  only  inci<leiitally  ])resent. 

Tlie  President  announced  that  the  Society  was  about  to 
resunu'  its  former  plan  of  giving  public  lectures  on  Natural 
History.  The  first  series  would  consist  of  a  course  of  six 
lectures  on  Mollusca,  by  Mr.  E.  S.  Morse,  the  C'urator  of 
Couchology.  Tlie  lectures  would  be  given  on  successive 
Saturdays  at  3,  P.  M.,  commencing  December  7.  Owing  to 
the  small  size  of  the  lecture  room  a  regulation  i)rice  of  one 
dollar  for  the  course  would  be  charged. 


Section  of  Microscopy.     December  11,  1SG7. 
The  Curator  in  the  chair.     Seven  members  present. 
The  following  paper  was  read  :  — 

Nobert's  Test.    By  Charles  Stoddeu. 

Most  microseopists  know  the  value  of  "Nobert's  test"  for  ascertain- 
ino-  the  resolving  power  of  objectives.  Some  physicists  have  assumed 
that,  owing  to  the  properties  of  light,  when  lines  approach  within  a 
certain  distance  of  each  other  it  is  impossible  to  see  them  separately; 
and  that  consequently  there  is  a  limit  to  the  power  of  the  microscope 
in  this  direction,  and  when  that  power  is  attained,  further  efforts  at 
improvement  are  useless.  This  limit  has  been  fixed  at  different  dis- 
tances by  different  authorities,  and  by  the  same  authors  at  different 
times,  according  as  the  microscope  has  been  impi'oved,  and  lines  of 
increasing  fineness  have  been  seen. 

Dr.  Carpenter,  in  the  first  edition  (1856)  of  the  "Microscope  and  its 
Revelations,"  says:  "even  the  -^-^  inch  (objective)  will  probably  not 
enable  any  band  to  be  distinctly  resolved,  whose  lines  are  closer  than 
ToW  ^^  ^  Paris  line,  or  -^-q^o  of  an  English  inch;  at  present,  there- 
fore, the  existence  of  separate  lines  of  a  narrower  interval  than  this, 
is  a  matter  of  faith  rather  than  of  sight;  but  there  can  be  no  doubt  that 
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the  lines  do  exist;  and  the  resolution  of  them  would  evince  the  extraor- 
dinary superiority  of  any  objective,  or  of  any  system  of  illumination, 
which  should  enable  them  to  be  distIno;uished."  In  the  second  edition, 
1859,  he  substituted  -g-5  J-oq-  for  yg^g^g^o^  and  adds:  "There  is  good  reason 
to  believe  that  the  limit  of  pertection  in  the  objective  has  now  been 
nearly  reached,  since  every  thing  which  seems  theoretically  possible 
Las  been  actually  accomplished."  In  the  third  edition,  (1862)  the 
figures  are  again  changed  to  -g^oTo- 

Messrs.  Harrison  and  Solitt  (^licr.  Journ.,  Vol.  11,  p.  61,  1864) 
claimed  that  they  had  resolved  the  strije  on  Amphipleura  pellucida, 
120.000  to  130,000  to  the  inch;  and  Mr.  Solitt  (Micr.  Journ.,  viii,  p.  51, 
1857)  expressed  the  opinion  that  lines  175,000  to  an  inch  might  with 
proper  means  be  seen.  Here  is  a  discrepancy  important  to  be  settled 
if  possible.  In  order  to  do  that,  Messi-s.  Sullivant  and  Wormley 
(Amer.  Journ.  Sc,  Jan.,  1861)  made  a  careful  examination  of  Nobert's 
plate  of  thirty  bands,  from  ^^^o'  *°  ¥oW  ^^  ^  Paris  line.  They  used  a 
Tolles's  jig  objective  of  160°  ang.  aper.,  "an  objective  of  rare  excel- 
lence in  all  respects,"  "besides  ^-^  and  Jg  of  other  eminent  opticians, 
both  English  and  American."  They  were  enabled  to  obtain  an  amplifi- 
cation as  high  as  6000  diameters.  "The  true  lines  of  the  30th  band 
^q\-;q  we  are  unable  to  see  with  any  degree  of  certainty."  They 
conclude  "that  the  lines  on  Nobert's  test  plate,  closer  together  than 
about  the  gu^^Q  of  an  inch,  cannot  be  separated  by  the  modern 
objective."  This  appears  to  have  been  the  most  thorough  examina- 
tion of  the  test-plate  of  which  we  have  any  account.  Notwith- 
standing that  Sullivant  and  Wormley's  paper  was  republished  in 
London,  and  that  the  London  opticians  have  been  making  higher 
power  objectives  since  that  time  than  they  had  ever  made  before,  no 
response  has  been  made  by  Harrison  and  Solitt,  or  any  others,  to  their 
conclusion.  The  only  Information  we  have  as  to  what  has  been  done 
by  European  observers  is  a  report  (Quart.  Journ.  Micr.  Soc,  Jan., 
1866)  by  ]\Iax  Schultz  of  some  trials  on  a  test-plate.  The  highest  set 
which  he  has  been  able  to  define  with  central  illumination  is  the  [)tli 
(=  gg^Qt)  inch)  which  Is  resolved  by  Hartnach's  immersion  system 
!No.  10,  and  by  Merz's  immersion  system  ■^^.  With  oblique  illumin- 
ation he  has  not  been  able  with  any  combination  to  get  beyond  the 
15th  band  (=-^-^1  ..^^  inch).  He  considers  the  most  difficult  specimens 
oi  Plenrosigma  imguJatvm  to  be  about  equal  to  the  8th  or  9th  bands  of 
Nobert's  lines,  and  the  larger  instances  to  correspond  with  the  7th. 

The  present  year,  Dr.  AVoodward,  of  Washington,  D.  C,  resolved 
the  29t,h  and  30th  bands,  -90^-=^,  with  Powell  and  Lealand's  ^q,  ■^-^, 
Hartnach's  No.  10  immersion,  and  Wales's  i  with  amplifier;  Powell 
and  Lealand's  ^^5  perhaps  the  best,  but  all  very  nearly  alike  (Quart. 
Journ.  Micr.  Soc,  Oct.,  1867,  p.  254). 
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In  1S()4  ]\Ir.  11.  C.  Greenleaf  r<!Solved  the  highest  band  on  his  dif- 
I'raction  phitc — the  same  number  of  lines  as  the  highest  of  Sullivant 
and  Worniley's  9,5-07^ — with  a  Tolles's  ^.  There  may  be,  jjerhaps, 
some  (jnestion  as  to  this,  but  the  next  year  he  unquestionably  saw  the 
lines  (!learly  and  unmistakably  with  a  Tolles's  ^■^.  Thus  aceomplish- 
ing  with  a  ^V  what  had — so  far  as  app(!ars  by  the  records — up  to 
tliiit  time  never  been  done,  with  any  instrument  of  any  power  then 
made,  and  wliich  has  not  been  exceeded  by  any  made  since,  until 
within  a  few  weeks. 

jNlr.  11.  C.  Greenleaf  and  myself  have  been  trying  a  test  plate  of 
nineteen  bands,  the  same  as  the  one  used  by  Schultz,  with  the  foUow- 
ino  results : — 


1. 
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2. 
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3. 
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9. 
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"1  0T16T 
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1st.  -2 


15th. 
20th. 
2oth. 
30th. 


2  « 


With  oblique  kerosene  or  gas  light,  condensed  only  by  the  concave 
mirror,  the  bands  have  been  resolved  as  follows: — 


Objectives.  Eye-piece. 

Wales,  \  ang.  aper.  140°  A 

"  "         (by  daylight)    B 

Hartnaeh's  immersion.  No.  10, 

ang.  aiX'T.  155°  to  1G0°  B 

Tolles's    immersion,   -^^^   ang. 

aper.  170°  B 

Tolles's  immersion,  ^,  ang.  aper. 

170°.     By  R.  C.  Greenleaf     B 
Hartnaeh's   No.    10= Jj,   ang. 

aper.  155°  to  160°.     By  R. 

C.  Greenleaf  B 


Diameters. 

475 


1062 


550 


1150 


Band  resolved. 
8th. 
11th. 

10th. 

15th. 

19th. 

15th. 
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December  18,  1867. 
The  President  in  the  chair.     Forty-five  members  present. 
The  following  paper  was  read  : — 

Queries  ox  the  Red  Sandstone  of  Vermont  and  its  Rela- 
tions. By  the  Rev.  John  B.  Perry,  of  the  INIuseum  of 
Comparative  Zoology,  at  Harvard  College,  Cambridge. 

The  remarks  made  upon  the  Red  Sandstone  of  Vermont,  at  various 
scientific  meetings,  and  the  theories  expressed,  or  implied  in  regard  to 
it,  in  journals  of  science,  in  text-books,  and  the  like,  are  very  dissimi- 
lar. Oflen,  indeed,  they  are  so  utterly  different  in  their  character 
and  bearing,  as  to  be  entirely  irreconcilable  witii  each  other. 

We  are,  therefore,  naturally  led  to  inquire  whether  these  repre- 
sentations be  correct  ?  That  they  are  not  all  exact  transcripts  of 
things  as  they  exist  in  nature,  is  evident  from  their  diversity.  What, 
then,  is  the  i-ight  view  of  these  strata,  on  which  geologists  have  been, 
for  a  long  time,  so  much  divided  ? 

Presuming  that  the  rocky  beds  themselves,  respecting  which  there 
have  been  such  differences  of  opinion,  may  have  a  story  to  tell,  their 
own  peculiar  version  to  give,  of  their  actual  position  and  relations, 
we  shall  certainly  do  well  to  put  them  on  the  stand,  if  we  hare  not 
already  done  so,  and  apply  to  them  the  most  crucial  tests,  before  we 
attempt  to  come  to  a  definite  conclusion,  or  to  express  any  final  judo-- 
ment,  on  the  points  involved. 

Let  us,  then,  take  a  brief  survey  of  this  formation,  raise  a  {ew 
queries  in  regard  to  it,  as  it  is  in  itself  and  in  its  various  relations,  and 
try  to  answer  them  by  an  appeal  to  facts. 

I.     In  the  first  place,  what  is  the  Red  Sandstone  of  Vermont? 

The  late  Dr.  Emmons,  long  ago,  described  it  as  Potsdam  Sand- 
stone; and  he  ever  after  maintained,  in  regard  to  it,  substantially  the 
same  opinion.  In  most  geological  reports,  however,  and  in  various 
other  publications,  in  which  it  is  mentioned,  the  rock  under  considera- 
tion is  spoken  of  as  belonging  to  the  Medina  formation  of  the  New 
York  geologists.  Indeed,  it  has  been  quite  generally  so  regarded, 
or  rather  it  wa^  almost  universally  thus  viewed,  up  to  a  very  recent 
day. 

Without  dwelling  upon  the  various  opinions  that  have  prevailed  on 
the  subject,  it  may  be  said  that  the  formation  before  us  for  study  is  a 
belt,  or  narrow  band,  of  sandstone;  that  in  color  it  is  red,  or  reddish, 
though  often  gray,  and  sometimes  creamy;  that  it  has,  especially  in 
its  upper  parts,  many  calcareous  beds;  that,  in  a  few  instances,  it  is 
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somewhat  slaty  in  its  structure;  that  it  lies  iu  the  lower  portion  of  the 
Chani])lain  slo])e  of  Vermont,  and  dips  gently  to  the  east.  In  all 
localities  It  has  been  r.mch  eroded,  what  remains  seeming  to  be  only 
a  small  fragment  of  the  original  formation;  at  various  points,  indeed, 
it  has  been  very  largely  cutaway;  while,  in  not  a  few  cases,  the  beds 
have  been,  to  all  apjjearances,  entirely  removed.  For  these  reasons, 
and  on  other  accounts,  it  may  be  well  likened  to  a  reddish  or  cream- 
colored  ribbon,  stretched  along  the  western  limits  of  the  State,  almost 
every  where  gnawed,  its  edges  being  in  most  places  dee])ly  eroded 
and  indented;  while  we  find  constant  evidence  that  it  has  been  in  its 
whole  length  terribly  eaten  into,  and  in  parts  altogether  worn  away. 

As  early  as  the  year  1847,  perhaps  it  was  somewhat  earlier,  Prof. 
Zadock  Thompson  discovered  fragments  of  trilobites  in  a  portion  of 
the  band,  situated  in  the  township  of  HIghgate.  Desiring  to  secure 
all  the  light  he  could  on  the  subject,  he  furnished  several  Palfeontolo- 
gists  with  specimens  of  the  fossils.  These,  however,  failed  to  attract 
much  attention;  in  fa<!t,  they  remained  for  the  most  part  unnoticed; 
thus  the  real  age  of  the  rock  being  still  left,  if  not  undetermined,  at 
least  to  a  great  extent  unrecognized,  it  continued  to  be  generally  re- 
garded as  Medina  Sandstone. 

This  locality  was  often  visited  by  Dr.  G.  M.  Hall,  of  Swanton,  and 
myself,  all  along  from  1855  to  'GO,  and  many  specimens  of  the  Sand- 
stone, containing  the  I'emains  of  two  or  three  species  of  fossils,  were 
from  time  to  time  collected  by  us.  Early  in  the  summer  of  18G1^ 
E.  Billings,  Esq.,  of  Montreal,  while  making  explorations  along  the 
Provincial  line,  called  upon  me.  On  my  showing  him  several  glabellas 
of  the  fossil  trilobites,  he  at  once  remarked,  they  are  ConocephaUtes, 
and  the  rock  must  be  Potsdam  Sandstone. 

Waiving  further  reference  to  this  matter,  and  without  stopping  to 
mention  the  diilerent  individuals,*  who  have  engaged  with  pains- 
taking and  praise-worthy  zeal  in  the  study  of  this  formation,  either  at 
an  earlier  or  a  more  recent  day,  I  may  simply  add,  that  since  1861 
the  rock  has  come  to  be  very  generally,  if  not  universally,  recognized 
by  geologists  as  belonging  to  the  horizon  of  the  Potsdam  Sandstone. 
And  that  this  determination  is  correct,  there  can  now,  I  think,  be  no 
reasonable  doubt. 

II.  We  may  next  ask,  whether  this  Sandstone  be  succeeded,  on 
the  east,  by  newer  formations  that  have  been  disguised,  as  to  their 
age,  by  metamorphic  action? 

*  It  gives  me  great  pleasure  to  refer  in  particular  to  the  late  Dr.  E.  Emmons,  to  the 
late  Professors  C.  B.  Adams  and  Z.  Thompson,  to  the  late  President  Hitchcock  and 
his  a.4sociates  in  the  geological  survey  of  Vermont,  to  Sir  Willi.im  Logan  and  to 
E.  Billings,  Esq.,  of  the  Canada  survey,  and  last,  but  by  no  means  least,  to  Pro- 
fessor Jules  Marcou,  now  of  I'aris,  as  gentlemen  by  whose  labors  I  have  been  not  a 
little  assisted,  in  various  ways,  iu  my  study  of  the  rooks  of  western  Vermont. 
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It  was  for  a  long  time  asserted,  and  I  supjiose  tbe  afiirniation  is  still 
made,  tliat  tlils  rock  which  lies  along  the  western  limits  of  the  State 
dipping  eastward,  underlies  more  recent  formations  on  the  east,  and 
is  immediately  succeeded  by  tliem,  as  we  pass  in  that  direction;  that 
these  are  probably  of  Silurian  *  and  Devonian  age,  and  follow  the 
Sandstone  in  regular  gradation;  that  having  been  subjected  to  intense 
heat,  or  having  undergone  changes  through  some  other  such  agency, 
they  have  been  greatly  transformed ;  in  short,  that  all  the  so-called 
Taconic  rocks  as  described  by  Dr.  Emmons,  and  after  him  by  Pro- 
fessors Adams  and  Thompson,  are  later  than  the  Red  Sandstone,  and 
have  been  so  metamoi-phosed  in  structure,  and  obscured  by  the  oblit- 
eration of  fossils,  as  to  be  in  most  cases  recognized  only  with  extreme 
difEculty,  if  at  all,  in  their  true  character. 

In  reference  to  these  points  it  may  be  said  generally,  that  the  posi- 
tions assumed  do  not  seem  to  be  sustained  by  facts.  It  is  hardly  neces- 
sary to  remaik,  that  the  rocks  referred  to  as  lying  directly  to  the  east, 
do  not  ordinarily  exhibit  any  such  marks  of  metamorphism  as  the 
theory  implies.  And  I  need  not  now  linger  to  state  in  detail,  that 
more  careful  search  has  shown  that  some  beds  of  the  Taconic  rocks 
are  not  a  little  fossiJiferous.  The  first  prominent  fact,  then,  to  which 
I  would  particularly  refer  is  this :  the  Red  Sandstone  does  not  run 
under  the  formations  which  usually  lie  next  to  it  on  the  east,  as  the 
dip  might  at  first  suggest.  It  simply  rests  on  them  in  all  the  locahties 
at  which  I  have  been  able  to  find  the  exposed  junction  of  the  two 
rocks.  Instead  of  passing  under,  the  Sandstone  often  abuts  against, 
these  so-called  newer  formations,  and  sometimes  apparently  as  if  it 
had  been  shoved  ujion  them,  or  they  forced  against  it.  That  this  is 
so  may  be  seen  in  Swanton — to  mention  no  other  places — where,  at 
several  points,  the  Potsdam  band  has  been  entirely  cut  through,  and 
large  portions  of  it  have  been  removed.f  Exposures  are  thus  afforded 
by  the  excavated  gullies  and  valleys,  Avhich  extend  easterly  and  west- 
erly, giving  a  view  of  the  underlying  rocks,  as  they  occasionally  crop 
out,  as  well  as  of  the  overlying  sandstone,  which  flanks  these  ravines 
on  the  north  and  the  south.  In  these  cases,  cliffs  composed  of  the 
Red  Sandstone  merely  repose  on,  or  occasionally  lie  as  if  they  had 
been  thrust  against,  the  formations  which  succeed  on  the  east;  while, 
in  no  locality,  have  I  been  able  to  find  them  running,  or  any  evidence 
that  they  actually  jjroceed,  under  the  so-called  more  recent  masses. 

*  They  were  considered  Upper  Silurian,  etc.,  when  the  Red  Sandstone  was  re- 
garded as  Medina;  now,  perhaps,  they  would  be  viewed  by  some  as  Lower  Silurian, 
and  so  on. 

t  There  is  needed,  and  it  was  my  intention  to  give,  at  least  one  sectional  diagram, 
illustrative  and  confirmatory  of  each  main  stratigrapliic  position  advanced  in  this 
paper.  It  is  hoped,  however,  that  the  mutter  will  be  plain,  beyond  mistake,  even 
without  a  single  diagram. 
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15ul  iiiorc  tliuii  this:  tlic  Rcil  Sandstono,  in  scv(n'al  instances,  ex- 
tends over  alimjst  tlie  entire,  if  not  over  the  whole,  widtli  of  tlie  Taconic 
series  of  Dr.  Emmons.  This  superposition  is  well  exhibited  in  the 
counties  of  Addison  and  Chittenden.  The  Potsdam  formation  begin- 
nin""  in  Charlotte  and  Ferrisburgli  on  the;  wc^st,  strc-tehes  across  the 
country  through  parts  of  Ilinesburgh  and  INIonkton  to  Starksborough 
on  the  east,  overlying  nearly,  if  not  quite,  all  the  so-called  Taconic 
rocks,  which  have  been  described  as  Silurian  and  perhaps  Devonian 
beds,  or  as  even  later  ones,  metamorphosed.  The  latter  and  underly- 
ing strata  are,  for  the  most  part,  covered  by  this  widely  extending 
portion  of  the  Red  Sandstone;  at  many  points,  however,  they  so  crop 
out,  as  clearly  to  reveal  their  true  character;  and  they  may  be  readily' 
recognized  by  a  practised  eye.  Something  very  similar  is  also  ob- 
servable in  Franklin  County.  Taking  our  stand  a  little  to  the  east  of 
Highgate  Springs,  we  find  ourselves  on  the  western  limits  of  the  sand- 
stone.* Passing  several  miles  eastward  into  the  township  of  Frank- 
lin, Ave  meet  with  patches  of  the  same  Red  Sandstone,  overlying 
some  of  the  most  easterly  portions  of  the  Taconic  I'ange.  I  may  like- 
wise add  that,  in  a  hasty  examination,  made  a  few  years  ago,  of  the 
rocks  in  Canada  just  north  of  the  last-mentioned  localit}',  I  found 
similar  indications  of  a  like  superposition  of  the  Red  Sandstone. 

Perhaps,  however,  some  may  be  disposed  to  urge,  by  way  of  obvi- 
ating the  force  of  these  facts,  that  there  has  been  an  inversion,  or  an 
overturn,  of  all  these  rocky  beds;  that  thus  the  Potsdam  formation, 
though  really  older  than  the  Taconic  strata,  actually  lies  above  them; 
that  consequently  the  latter  are,  after  all,  only  later  rocks  in  a  meta- 
morphic  state.  If  appeal  be  made  to  local  overturns,  I  reply  that,  so 
far  as  I  can  judge,  these  are  utterly  insufficient  to  clear  up  the  dif- 
ficulties involved;  for  the  sandstone  and  the  adjacent  rocks  sustain  to 
each  other  substantially  the  same  relations,  through  the  entire  length 
of  the  State.  Then  the  assumption  of  partial  or  local  overturns  is 
altogether  inadequate  to  account  for  the  i)osition  of  the  rocks  at  va- 
rious localities,  such  as  those  already  cited,  and  especially  those  be- 
tween Charlotte  and  Starksborough.  A  cursory  examination  in  the 
field  ought  to  render  this  plain;  should  it  not.  it  is  thought  that  a  more 
thorough  one  cannot  fail  to  do  so.  If,  on  the  other  hand,  apjieal  be 
made  to  a  general  overturn,  comprising  the  main  formations  in  west- 
ern Vermont,  it  is  natural  and  right  to  demand  the  proof.  The 
onus  probandi  surely  rests  on  the  assertor.  Now  of  any  such  inversion 
I  have  been  unable,  after  jears  of  search  and  of  repeated  examina- 

*A  few  isolated  beds  of  sandstone  are  found  even  further  west  than  the  Springs, 
along  the  shore  of  the  lake,  especially  between  Ship- Yard  Bay  and  the  Wharf. 
Some  of  them  are  linely  folded.  One  of  the  best  views  of  the  folds  is  from  the 
water. 
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tions  of  the  rocks  fi'om  one  extremity  of  the  State  to  the  other,  to  dis- 
cover the  slightest  evidence  or  the  ihintest  trace.*  That  there  has 
not  probably  been  an  inversion  of  a  general  character,  may  be  also 
seen,  at  various  specific  points,  in  distant  and  widely  separated  por- 
tions of  the  range  in  question.  On  the  north-west  side  of  Snake 
Mountain,  in  the  township  of  Addison,  the  base  of  the  sandstone  is 
found  so  resting  on  the  underlying  slate,  as  to  show  that  the  present 
is  substantially  its  original  position.  Along  the  line  of  junction  there 
is  a  conglomerate — a  mingling  of  the  two  formations — of  such  a  kind 
and  in  such  a  condition,  as  clearly  to  prove  that  the  upper  beds  were 
deposited  above  the  lower,  and  very  nearly  as  they  now  lie.  Similar 
evidence  will  i*eveal  itself  to  the  close  observer,  at  many  other  locali- 
ties where  the  junction  of  the  two  rocks  is  visible, — at  Lone  Rock 
Point  in  Burlington,  at  Mallet's  Bay  in  Colchester,  as  well  as  else- 
where. And  then  it  may  be  said,  that  the  sandstone  generally  is  too 
little  dislocated  and  broken,  to  allow  us  to  infer  any  such  inversion 
of  the  strata.  To  this  should  be  added  another  significant  fact:  lay- 
ers of  sandstone  containing  impressions  of  raindrops,  are  found  at 
various  ])oints,  in  their  normal  position,  thus  indicating  almost  anythino- 
rather  than  an  overturn — in  fact,  its  very  opposite. 

Such  being  the  case,  the  theory  of  metamorj)hism,  so  far  as  it  is  in- 
voked to  prove  that  the  Taconic  rocks  of  Vermont  are  later  formations 
under  disguise,  seems  to  fall  to  the  ground.  This,  of  course,  involves 
no  denial  of  igneous  agency,  where  there  is  evidence  of  its  occurrence; 
in  many  cases,  indeed,  metamorphism  is  an  undoubted  fact;  and  it 
should  be  freely  granted,  that  portions  of  the  Calciferous  Sandrock 
actually  overlie  parts  of  the  Potsdam  formation ;  but  these  excepted 
points,  though  a  seeming  admission,  are  of  such  a  kind  as  to  have  no 
direct  reference  to  the  question  in  hand.  Facts,  therefore,  so  far  as 
I  have  been  able  to  find  them,  having  a  bearing  on  the  subject,  de- 
cidedly testify  that  the  Red  Sandstone  does  not  extend  under  metamor- 
phic  formations  cropping  out  along  its  eastern  limits. 

III.  Again,  let  us  inquire  whether  the  sedimentary  beds  which  un- 
derlie the  Red  Sandstone  be  an  extension  of  the  Potsdam  formation 
downward. 

The  gray  siliceous  rocks  at  Potsdam,  New  York,  were  at  first,  by 
the  one  who  originally  described  them,  and  have  been  ever  since  by 
many,  regarded  as  the  lowest  portion  of  the  vast  accumulation  of 
sedimentary  strata.  When,  therefore,  it  became  certain  that  the  Red 
Sandstone  of  Vermont  must  be  referred  to  the  same  horizon,  it  was 
very  soon  assumed  that  the  fossil-bearing  slates  which  underlie  this 

*  I  may  even  go  further  and  add,  tliat  having  examined  this  range  (if  rocks,  at 
not  a  few  different  points,  between  Quebec  and  Korth  ('arnlina,  1  ha\e  thus  far 
failed  to  lind  any  satisfactory  indications  of  a  general  overturn. 
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i'oi'iiialioii  must  ])('  regarded  as  a  downwai'd  fxtonsion  of  the  Putsdaiii 
SaiidstoiK'.  WIu'IIrt  this  assumption  bo  correct  or  not,  is  to  be  de- 
termined by  the  import  of  the  latter  term.  The  word  "Potsdam," 
in  the  earliest  geological  sense  given  to  it,  and  as  properly  understood, 
primarily  refers  to  the  just  nusntioned  sedimentary  rocks  in  the  toAvn- 
ship  of  Potsdam,  and  therefore,  of  course,  includes  wliatever  Iji'longs 
to  the  said  group  of  strata  at  that  place.  It  also  ajjplles,  by  legitimate 
extension,  to  all  rocky  beds  elsewhere  found,  of  the  same  specific  life- 
period.  Accordingly,  to  belong  to  this  series  of  deposits,  a  formation 
must  either  exactly  answer  in  age  to  the  beds  at  the  typical  locality 
in  Potsdam,  or  else  be  a  conformable  extension,  upward  or  down- 
ward, of  synchronous  rocks — that  is,  of  rocks  identical  with  them  in 
the  time  of  their  dejDOsition. 

How  is  it,  now,  with  the  sedimentary  strata  before  us;  what  is  their 
relative  position?  In  the  first  jilace,  the  slates  underlying  the  Red 
Sandstone  of  Vermont  do  not  conform  with  it  in  dl]).  It  is  true 
that  this  want  of  agreement  in  the  inclination  of  the  beds  is  not  great; 
still  it  is  a  clear  instance  of  non-conformity,  amply  suilicient  to  indi- 
cate difference  in  age  between  the  lower  and  the  upper  rocks.  The 
variation  referred  to  may  be  seen  at  Snake  Mountain,  in  Addison 
County;  in  Charlotte,  Shelburn,  Burlington  and  Colchester  in  Chit- 
tenden County ;  also  in  St.  Albans,  Swanton,  and  Ilighgate  in 
Pranklin  County,  as  well  as  in  other  places. 

Again,  there  is  a  lack  of  conformity  in  the  strike  of  the  sandstone 
and  of  the  underlying  slates.  This  fact  may  be  observed  at  the  sev- 
eral localities  just  mentioned.  It  is  especially  apparent  to  a  person 
surveying  the  whole  range,  as  it  stretches  from  one  end  of  the  Cham- 
plain  valley  to  the  other.  A  glance  at  the  rejiresentation  given  on  the 
Geological  JNlap,  published  in  the  "Final  Report"  on  the  Geology  of 
the  State,  will  enable  us,  in  case  we  make  due  allowance  for  differ- 
ences in  names,  to  estimate  this  discordance  in  its  true  bearing. 
Starting  from  AYhitehall,  New  York,  and  jiassing  down  the  valley  of 
the  lake,  we  see  that  the  trend  of  the  sandstone  from  west  of  south 
to  east  of  north,  is  clearly  greater  than  that  of  the  subjacent  forma- 
tions. Indeed,  its  western  edge  passes  obliquely  across  the  Black 
Slates  (called,  on  the  map,  "Utica"  and  "Hudson  River")  and  the 
Georgia  Slates,  as  may  be  well  observed  in  the  field,  at  various  points 
along  the  line  of  strike  throughout  the  range. 

Once  again,  it  should  be  remarked  that  there  is  a  lack  of  conform- 
ty  in  the  organic  remains.  The  fossils  which  I  have  found  in  the 
two  underlying  masses  of  rock  are  as  follows:  (1.)  in  the  Black  or 
Swanton  Slate,  several  species  of  Gi-aptolites,  Atops  trilineatus  (Emm.), 
and  fragments  of  one,  or  perhaps  of  two,  closely  allied  species  as  yet 
undescribed;  (2.)  in  the  Georgia  Slate,  one,  if  not  two,  undescribed 
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species  of  Chondrites,  Palccophycus  incipiens  (B.),  and  P.  congregatus 
(B.),  Obolella  cingulata  (B.),  an  undescribed  species  of  OrthLs,  Orthisina 
festinata  (B.),  Camerella  antiquata  (B.),  Olenellus  Thompsoni  (H),  O. 
Vermontana  (H.) ,  and  Conocephalites  Te  ucer  (B.) ,  Avith  one  or  two  other 
species  of  trilobites.  jji-obably  as  yet  undescribed.*  On  the  other  hand, 
I  have  collected  in  the  Potsdam  Sandstone  several  species  of  described 
and  undescribed  Fucoids  (Pakcophijcus),  Scolithus  linearis  (H-),  one 
or  two  species  of  Lingula,  the  remains  of  several  other  Bracldopods  as 
yet  undescribed,  fragments  of  Crinoidal  stems,  also  Conoceplialites 
Adamsi  (B.),  and  C.  Vulcanus  (B.).  To  these  might  be  added  two 
or  three  other  species,  hitherto  discovered  in  these  Vermont  beds, 
and  already  described,  with  which  I  have  thus  far  failed  to  meet. 
Now  it  is  observable,  and  worthy  of  remark,  that  the  several  fossils 
just  enumerated,  as  occurring  in  these  two  main  groups — in  short, 
that  all  the  organic  remains  thus  far  brought  to  light  in  these  strata- 
are  specifically  distinct.  It  is,  in  tact,  possible,  if  I  mistake  not,  to 
go  even  further  and  say,  that  no  species  is  yet  known  to  have  been 
discovered,  either  in  Vermont  or  elsewhere,  common  to  the  two  sys- 
tems of  rocks;  that  thus,  so  far  as  we  are  aware,  the  lower  series  and 
the  higher  are  respectively  characterized  by  distinctive  fossils,  each  by 
those  peculiar  to  itself;f  and,  therefore,  that  we  fail  to  find  any  evi- 


*The  latter  crustaceans  I  discovered,  not  long  ago,  in  a  mass  of  slaty  limestone, 
apparently  imbedded  in  Georgia  Slate;  both  the  limestone  and  the  slate  are  fossil 
ferous ;  but  I  have,  up  to  the  present,  failed  to  find  time,  either  to  examine  the  mass 
as  I  desire,  or  to  study  the  few  specimens  Avhich  I  collected. 

t  As  an  aid  to  the  eye,  and  since  there  will  be  occasion  to  refer  to  these  organic 
remains  again,  it  may  be  well  to  present  them  in  a  tabular  form.    Omitting  the 
Lower  Taconic,  and  reading  from  below  upward,  we  have: 
f  Conocephalites  Vulcanus  (B.). 
I  "  Adamsi  (B.). 

I  Several  species  of  Brachiopods  undescribed. 
II.  Potsdam  Sandstone,  j  Lingnla,  probably  two  sjiecies. 
I  Scolithus  linearis  (H.). 
I  Crinoids. 

L  Fucoids,  described  and  undescribed. 
Articulates,  undescribed,  probably  two  species. 
Conocephalites  Teucer  (B.). 
Olenellus  Vermontana  (H.). 

"        Thompsoni  (H.). 
Camerella  antiquata  (B.). 
Orthisina  festinata  (B.). 
Orthis,  undescribed. 
Obolella  cingulata  (B.). 
Palaeophycus  congregatus  (B.). 

"  incipiens  (B.). 

,  Chondrites,  one  or  two  species  undescribed. 
One  or  two  undescribed  species  of  Articulates. 
Atops  trilineatus  (Em.). 
.Graptolithus,  several  species. 


f  Georgia  Slate. 


Swanton  Slate. 
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(lencf  in  tlic  orjjs^anie  remains,  that  those  groups  of  strata  belong  to  the 
same  specific  lif'e-|)erio(l. 

It  slioiilil  accordingly  seem,  from  this  three-fold  lack  of  conformity, 
that  tlic  licils  underlying  the  Ked  Sandstone  are  distinct  from  it. 
Indeed,  the  facts  brought  forward  make  it  appear  that  the  lower 
rocks  cannot  be,  with  any  propriety,  either  referred  to  the  formation, 
or  regarded  as  belonging  to  the  period  called  Potsdam. 

IV.  What  relation,  then,  we  may  now  ask,  does  the  Red  Sand- 
stone sustain  to  the  underlying  formations  ? 

The  true  answer  to  this  query  must  depend  upon  the  determination 
of  the  age  of  the  inferior  rocks  in  question.  These,  and  especially 
portions  of  the  formation  sometimes  called  Black  Slate,  were  long  and 
generally,  though  by  no  means  universally,  regarded  as  Utica  Slate  and 
Lorraine  Shale.  They  should  be  divided,  as  is  most  probable,  into 
two  parts,  and  may  be  locally  designated  as  the  Svvanton  Series  and 
the  Georgia  Series.  The  western,  or  Swanton,  portion  is  usually  very 
dark,  or  black,  and  hence  the  name  Black  Slate,  by  which  it  is  often 
known;  that  next  to  it  on  the  east,  or  the  Georgia  range,  is  for  the 
most  part  brown;  while  both  groups  contain  interstratified  layers  of 
sandstone  and  limestone.  The  fact  that  beds  of  brown  sandstone 
occur  in  connection  with  the  slate,  sometimes  clearly  interstratified 
with  it,  has  led  many  inadvertently  to  refer  them — indeed,  often  to 
consider  the  whole  of  these  inferior  formations  as  belonging — to  the 
Potsdam  sei-ies  of  rocks,  even  in  localities  in  which  the  lower  and 
the  upper  groups  may  be  seen  to  be  unconformable,  and  therefore,  as 
has  been  already  shown,  clearly  distinct  from  each  other. 

That  tlicb-e  lower  formations  are  not  of  so  late  an  age  as  the  Utica 
Slate  and  the  Lorraine  Shale  is  apjjarent,  both  from  what  has  been 
said  of  the  Red  Sandstone  which  overlies  them,  and  from  other  con- 
siderations. In  some  cases,  the  Black  or  Swanton  Slate  may  be  seen 
beneath  the  Potsdam  Sandstone,  not  only  along  its  western  flank,  but 
also  at  the  very  edge  of  its  eastern  limits.  After  long  searching,  I  was 
at  last  so  fortunate  as  to  find  the  two  rocks  thus  situated,  and  in  im- 
mediate conjunction.  This  was  on  the  easterly  border  of  the  sand- 
stone, at  Shelburn  Falls,  where,  some  years  ago  (in  the  summer  of 
1860),  an  excavation  was  made  in  the  channel  of  the  La  Platte 
River.  Since  that  time,  I  have  observed  substantially  the  same 
thing  at  many  other  points.  So  the  Georgia  Slate  may  be  traced 
beneath  the  Potsdam  Sandstone  Avith  equal  clearness,  and  shown  to 
underlie  it,  in  its  extreme  extension  eastward  in  Swanton;  while  the 
two  rocks  may  be  seen  to  sustain  virtually  the  same  relations  in  St. 
Albans,  in  Ilighgate,  and  in  fact  in  not  a  few  other  localities  in  west- 
ern Vermont.  These  facts,  with  their  concomitants,  it  is  thought, 
entirely  meet  and  set  aside  the  supposition  still  sometimes  made,  that 
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the  underlying  slates  may  after  all  be  Utiea,  the  Potsdam  beds  having 
been  pushed  westward,  and  thus  made  to  overlajJ  them  in  their  great- 
est extension  to  the  east.  That,  perhaj^s,  the  sandstone  was  moved 
laterally,  at  an  early  day, — that  there  are,  in  places,  what  are  called 
slickensides, — that  there  may  be  occasional  masses  of  the  Utica 
along  the  western  margin  of  the  Potsdam, — no  one,  though  he  closely 
question  the  points,  need  altogether  to  deny;  for  these,  in  part  at 
least,  are  facts:  but,  at  the  same  time,  there  is  abundant  evidence 
that  the  lateral  movement  of  the  sandstone  over  the  slate  was  not 
extensive;  indeed,  there  is  incontestible  proof,  which  cannot  be  here 
given,  that  in  many  instances  it  could  not  have  exceeded  a  few  inches 
at  the  most;  that  thus  it  was  by  no  means  equal  to  almost  the  entire 
width  of  the  formation;  that,  therefore,  it  was  wholly  insufficient  to 
make  the  easterly  limits  of  the  two  systems  of  rocks,  in  diiferent 
places,  nearly  conterminous. 

While,  then,  these  subjacent  beds  cannot  be  properly  regarded  as 
Utica  Slate  or  Lorraine  Shale,  because  of  their  stratigraphical  posi- 
tion beneath  the  Red  Sandstone ;  while  their  nonconformity  with  it 
also  indicates,  beyond  all  controversy,  that  they  are  ditierent  from 
and  older  than  the  Potsdam  formation, — we  should  still  remember 
that  their  included  organic  remains  have  imjiortant  testimony  to 
bear — testimonj'  to  which  I  have  as  yet  made  no  direct  reference. 
It  is  to  this  effect:  these  organisms  show  that  the  underlying  slates 
clearly  answer  to  the  Primordial  Zone  of  Barrande.  In  a  word,  the 
fossils  found  in  these  lower  rocks — in  the  Swanton  and  Georgia 
Slates — of  the  counties  of  Addison,  Chittenden  and  Franklin,  and 
already  referred  to,  are,  as  I  presume  no  one  now  denies,  unmistak- 
ably of  a  primordial  type. 

So  is  it,  as  we  may  see  when  we  look  at  the  matter  broadly,  with 
the  fossils  of  the  overlying  Red  Sandstone.  They  most  certainly  be- 
long— not  in  a  narrow,  not  again  in  the  widest,  but  in  a  wide  view  of 
the  subject — to  what  is  called  the  Primoi'dial  Zone  of  Life.  By  this 
is  meant — not  that  they  are  the  I'emalns  of  the  very  first  living 
creatures  that  appeared  on  the  globe  (tor  the  Potsdam,  as  we  have 
seen,  is  not  the  oldest  fossiliferous  formation) ;  not  merely,  on  the 
other  hand,  that  they  are  found  in  the  great  Palaeozoic  circle  of  rocks, 
but — that  they  are  a  part  of  the  first  grand  type  of  life,  so  tar  as  we 
are  yet  able  to  determine  it.  They  are,  however,  later — a  trifle  later 
in  the  geologic  sense  of  the  term — than  the  organic  remains  of  the 
subjacent  beds  of  slate.  They  are  later,  I  say,  and  yet,  as  I  grant 
with  equal  readiness,  they  are  closely  allied.  But  in  freely  admitting 
that  they  are  nearly  related  in  organization,  I  would  not  neglect 
emphatically  to  add,  that  they  are  by  no  means  identical.  While 
they  are  in  some  cases  generically  the  same,  they  are  always,  so  far 


lYTi-y.]  350  [December  18, 

;vs  we  yet  know,  specirionlly  diircrent.  AikI  still,  lictwcen  Foiiif  of  tlie 
species,  tluMv.  are  intimate  resemblances.  The  closeness  of  this  re- 
lationship is  manifestly  evident  at  a  glance,  on  comparing  Conoceph- 
alites  Tc.ucer  oi  i\w  Georgia  Slate  with  Conocephalitex  Adnmffi  and 
C.  Vulcanm  of  the  Potsdam  (to  say  nothing  of  C.  arenosus  and  C. 
minulus,  found  just  beyond  the  limits  of  the  State) — species  which, 
while  distinct,  are  very  closely  akin.  Should  futur(;  dis(;overies  indi- 
cate the  existence  of  several  species  common  to  the  beds  under  con- 
sideration, they  will  only  confirm  and  strengthen  our  a])prehension  of 
the  truth,  which  we  already  recognize.  And  so  the  general,  to  say 
no  more  of  a  specific  or  of  a  generic  alliance,  is  seen  to  be  strikingly 
intimate,  when  looked  at  in  a  typical  point  of  view,  from  a  wide  com- 
parison of  the  fossils  of  the  two  series  of  rocks  now  occupying  our 
attention. 

This  being  the  state  of  the  case,  it  must  seem  clear,  that  while  the 
underlying  and  the  overlying  beds  are  discordant  in  dip,  in  strike,  and 
included  fossil  remains,  they  are  yet  nearly  related ;  that  they  both 
should  be  regarded,  when  contemplated  broadly,  as  belonging  to  one 
and  the  same  great  zone  of  Uving  existence;  that  the  Red  Sandstone 
accordingly  claims  recognition,  and  must  of  good  right  be  recognized, 
as  an  upper  division  of  the  Taconic,  or  Primordial  System  of  rocks; 
nay  more,  that  it  follows  the  inferior  groups,  after  a  short  break  in 
time,  and  a  slight  interruption  in  the  organic  succession,  and  seems  to 
cap  them  with  the  more  mature  forms  of  the  same  grand  type  of  life. 

V.  We  may  accordingly  ask,  as  a  final  question,  whether  the  Red 
Sandstone  can  be  properly  referred  to  the  Lower  Silurian  System  of 
rocks? 

The  Potsdam  formation  has  been  almost  universally  counted  as  the 
base  of  the  Champlain,  or  Lower  Silurian,  beds  of  New  York.  And 
this  determination  of  the  mass  under  examination  was  very  natural, 
especially  at  the  time  and  place  at  which  it  was  originally  made ;  for 
no  fossil-bearing  strata  were  then  known  to  be  older;  while  in  Pots- 
dam, the  typical  locality,  the  formation  in  question  rests  directly  upon 
rocks  usually  called  igneous..  It  is  moreover  succeeded,  at  many 
points,  by  the  Calciferous  Sandrock,  and  often  by  other  and  later 
members  of  the  Champlain  series. 

It  seems  to  be  a  fact,  however,  that  the  Potsdam  Sandstone  and  the 
Calciferous  Sandrock  are  stratigraphically  unconformable.  There  is 
a  lack  of  conformity  in  dip,  in  strike,  and,  as  is  clear  in  many  cases, 
in  the  order  of  succession.  In  other  words,  we  often  find  evidence 
that  the  latter  division  of  rocks  did  not,  at  least  in  all  instances, 
innnediately  follow  the  former  in  the  order  of  time.  This  discordance 
may  be  seen  in  part  at  Chazy,  New  York,  where  the  two  formations 
crop  out  in  close  proximity,  and  near  their  junction,  along  the  western 
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margin  of  the  Cak'iferous.  Their  relations  may  be  in  some  respeett; 
■well  observed  likewise  at  Whitehall,  New  York;  so  in  West  IlaviMi, 
an  adjacent  township  of  Vermont;  also  near  the  village  of  Orwell,  in 
the  latter  State,  as  remarked  by  Dr.  Emmons. 

These  groups  of  rocks,  moreover,  are  seen  to  be  unconformable, 
■when  looked  at  palseontologically.  Indeed,  there  is  an  almost  total 
break,  in  the  secjuence  of  life,  between  the  two  formations.  If  I  mis- 
take not,  no  species  in  Vermont,  and  only  one  anywhei-e  else,  is  yet 
known  to  have  passed  upward  from  the  Potsdam  into  the  Calciferous 
period.  The  species  referred  to,  which  was  described  by  Mr.  Billings, 
is  the  Pleurotomaria  Canadensis.  It  is  possible,  however,  if  not  prob- 
able, as  I  understand  the  matter,  that  even  this  species  is  not  of  so 
early  an  age  as  supposed;  that  the  lowest  bed  in  which  it  has  been 
found,  may  be  ultimately  referred  to  the  base  of  the  Calciferous;  and 
thus,  perhaps,  that  it  did  not,  after  all,  make  its  appearance  until  after 
the  Potsdam  epoch.  But,  be  this  as  it  may,  the  interruption,  all 
things  considered,  is  clear  beyond  a  question.  Still  this  paljeontolog- 
ical  discordance  alone,  while  it  is  in  itself  significant  so  tar  as  it  goes, 
is  not  enough;  it  is  only  negative.  It  Avill  have  greatly  increased 
force,  and  be  made  to  stand  out  in  a  more  striking  light,  if  it  can  be 
connected  with  other  and  positive  testimony. 

And  there  is  additional  evidence  of  a  jjositive  kind.  It  is,  as 
may  be  remarked,  to  this  effect;  a  different  and  an  advanced  zone  of 
life  seems  to  commence  with  this  higher  formation.  The  characteristic 
primordial  forms  disappear  almost  entirely,  if  not  altogether,  with  the 
Potsdam;  while  a  new,  and  what  should  be  perhaps  called  the  second, 
great  chronological  type  of  existence  makes  its  appearance,  as  it 
probably  has  its  dawn,  in  the  Calciferous;  and  it  is  easily  recognized 
in  the  fossil  remains  of  this  group  of  beds.  Looked  at  under  the  re- 
lations of  time,  there  is  seen  to  be  a  marked  diiference  between  the 
two  formations ;  chronologically  speaking,  the  types  of  lite  are  clearly 
not  the  same;  indeed,  their  distinctive  marks  are  widely  unlike.*  In 
case,  then,  I  mistake  ncjt  the  evidence  (and  I  really  think  I  understand 
it),  there  is  a  divergence,  if  I  may  so  express  it,  of  a  distinctive 
character.  And  this  distinction  between  the  two  series  of  rocks  is 
apparently  coming  to  be   more  fully  recognized   every  year,  as  their 

*  I  am  happy  to  be  able  to  say,  that  the  extensive  and  careful  observations  recently 
made  by  I'rofessor  Marcou,  on  the  older  sedimentary  formations,  in  Vermont  and 
elsewhere,  tend  to  establish  the  primordial  character  of  the  Potsdam  Sandstone. 
And  this  reminds  me  that  I  ought  not  to  omit  reference  to  the  several  publications 
of  Mr.  Marcou  on  these  rocks,  to  the  paU-eontological  contributions  of  Mr.  Billings, 
and  to  the  incomparable  papers  of  M.  J.  Barrande,  Sur  la  Faune  Primorc/ialeet 
le  Si/stcnie  Taconkjue  en  Ameriqiie,  as  eminently  deserving  the  study  of  all  who 
would  become  acquainted  with  the  literature  and  bearings  of  the  "Taconic  ques- 
tion." 
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cliaraclcristic  fossils  are  more  carefully  I'xainiiicil  ainl  iiiiiiiitel)' 
stii(lie<l,  withal  more  ci-itieally  compared  and  thus  better  known, 
especially  in  the  yraud  tyj)e-features  by  which  tin  y  are  respectively 
distin;iuislK'(l. 

These  iiicts  accordinij;ly  seem  to  indicate  that  the  Potsdam  Sand- 
stoni!  is  not  correctly  described,  and  cannot  be  properly  viewed,  as 
the  lowest,  or  as  a  lower,  member  of  the  second  j^reat  group  of  fbs- 
silifei-ous  strata;  that,  of  good  right,  it  should  be  i-egariled  as  the 
sunnnit,  or  crowning  portion,  of  the  primordial  series;  and  that  thus 
the  Calciferous  formation  both  pi'csents  itself  in  nature,  and  in  conse- 
quence imperatively  claims  recognition,  as  the  base  of  the  Champlain, 
or  Lower  Silurian,  system  of  rocks.  Such  a  division  between  the 
primordial  life-iieriod,  and  the  great  one  that  follows  it,  is  certainly 
suggested  by  what  is  thus  far  known  of  the  formations;  and,  if  facts 
prove  it  to  be  what  it  appears,  it  ought  surely  to  be  acknowledged 
and  adopted,  both  as  tending  to  make  our  classification  more  siniple 
and  exact,  and  as  helping  to  render  the  relations  of  these  two  exten- 
sive series  of  sedimentary  beds — at  once  amongst  themselves  and  to 
each  other — more  distinct  and  easy  of  comj)rehension. 

Having  thus  cursorily  surveyed  the  Red  Sandstone  of  Vermont,  as 
it  is  in  itself  and  in  its  more  general  relations,  I  Avill  close  this  paper 
with  a  brief  synopsis  of  the  two  great  systems  of  rocks  which  have 
been  under  review.     Reading  fi*om  below  upward,  we  have  :  — 

fS.  Upper: — Biriiseve  Limestone,  Black  River,  and  Trenton, 
II.  Champlain.   1  ^    ,,. ,  „  Utica  Slate   an.l  Lorraine  Shale.   _  _ 

i  ]  2.  Middle:  —  Chazy  I^imestone,  m  its  several  divisions. 

[  1.  Lower:  —  Calciferous  Sandrock,  in  its  several  divisions.     . 


f; 


'3.  Upper:  —  Potsdam  Sandstone,  in  its  several  divisions. 

2.  Middle:— Black  and  Brown  Slates,  with  Limestones  and 
L  Taconic.           •^  Sandstones. 

I  1.  Lower:  —  Talcose  and  Talcoid  Slates,  with  Limestones  and 
(.  Quartzites  (or  Conglomerates). 

The  above  is  given,  as  the  most  satisflictory  general  view,  that  I 
have  been  able,  up  to  this  time,  to  get  of  these  rocks,  after  a  long 
study  of  them  in  the  field.  And  it  is  presented,  Avithout  details,  and 
by  no  means  as  an  ultimatum,  but  simply  as  an  essay  to  vard  the  solu- 
tion of  some  of  the  manifold  difficulties  involved  in  one  of  the  most 
intricate  and  perplexing  sections  of  the  Geologic  Record ;  presented 
with  diffidence,  and  still  with  vniwavering  confidence  in  the  truth  of 
nature;  presented  in  the  hojie  that  new  light  may  be  elicited;  that 
old  errors,  so  far  as  they  exist,  may  be  discarded;  and  that  thus  a 
more  consistent  undei-standing  of  these  formations  may  be  at  last 
secured. 

In  this  summary,  the  terms  "Taconic"  and  "Champlain"  are  used, 
not  as  implying  any  theory,  but  because  they  an;  familiar  and  local. 
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Liasimu'h  as  they  wore  introduced  long  ago,  are  simple,  short,  and 
convenient,  as  well  as  locally  descriptive,  also  as  commemorative  of 
the  honored  dead,  I  sec  many  good  reasons  for  retaining,  and  no 
octcasion  for  discarding  them.  We  need  local  designations  for  the 
rocks  of  each  typical,  a,s  avcU  as  for  every  geological,  district. 

Only  such  organisms  are  mentioned  as  have  a  bearing  on  the  (jues- 
tions  at  issue;  while  no  special  reference  is  made  in  what  has  been 
presented  to  the  fossil  remains  of  kindred  formations,  lying  beyond 
the  limits  of  Vermont;  for  these,  even  when  of  different  periods,  have 
been  often  greatly  intermixed,  or  perhaps  all  referred  promiscuously 
to  one  geological  age;  and  because  little  or  no  use  could  bj  made  of 
them,  in  the  determination  of  the  points  before  us,  without  an  accu- 
rate discrimination  of  the  order  of  succession,  and  a  thorough  exhib- 
ition of  the  stratigraphic  relations,  of  the  beds  in  which  they  occur. 

It  has  acconlingly  been  the  aim,  in  the  remarks  which  have  been 
made,  both  to  clear  away  avast  mass  of  useless  matter,  and  to  lead  to 
the  recognition  of  a  firm  basis  on  which  the  geologist  may  take  a 
secure  stand,  and  thus  be  prepared  for  further  and  more  minute  ex- 
aminations of  the  earlier  fossil-bearing  strata,  as  well  of  western 
Vermont,  as  of  other  regions.  Consequently,  the  present  essay, 
Avhich  is  presented  as  a  slight  contribution  in  the  form  of  a  first-fruit 
offering,  may  be  regarded  as  simply  introductory  to  a  series  of  papers, 
designed  for  some  future  occasion,  on  the  sedimentary  rocks,  a  synop- 
sis of  which  has  been  given;  a  series  of  papers,  in  which  it  is  proposed 
to  set  forth  the  various  points  of  importance  pertaining  to  each  forma- 
tion; in  which  it  is  the  desire  to  embody  a  large  amount  of  unused 
material  that  has  been  accumulating  for  years;  and  in  which  I  hope 
to  enter  more  fully  into  those  critical  details,  always  needful  no  less  to 
a  thorough  and  satisfactory  understanding,  than  to  an  exhaustive 
jiresentation,  of  a  subject  at  once  so  intricate,  so  replete  with  the 
charms  of  novelty,  and  so  intensely  fraught  with  the  grandest  inter- 
ests, both  scientific  and  practical. 

Professor  Agassiz  expressed  his  pleasure  at  hearing  this 
able  discussion  of  the  subject  from  one  Avho  had  examined 
the  localities  with  the  greatest  possible  care  and  faithfulness. 
He  reviewed  the  liistory  of  the  Taconic  system  of  Protessor 
Emmons,  and  referred  especially  to  the  time  wlicn  all  Amer- 
ican geologists,  with  the  single  exception  of  the  author  him- 
self, believed  the  views  advanced  in  tliat  work  to  be  utterly 
untenable.  To  the  plausible  argument  of  his  opponents.  Dr. 
Emmons  could  only  answer  that  time  would  show  the  truth 
of  his  position,  even  should  he  himself  not  Uve  to  see  it 
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aooopted.  The  renewed  and  suocessful  .solution  oftliis  ques- 
tion, Prof.  Agassiz  considered  due  to  many  |)C'i'S()iis,  l)ut  most 
esjx'cially  to  tlie  author  of"  tlie  valuable  iia|»ei-  just  read. 
Mr.  Periy  had  personally  collected  the  fossils,  studied  the 
rocks,  and  furnished  all  geologists  with  the  uiatei-i;ds  used  in 
the  discussion  of  this  topic. 

Professor  Agassiz  stated  that  ]\v  had  ivcently  been  i-eview- 
ing  the  Siluroid  fishes  for  the  sake  of  illustratuig  the  defini- 
tions he  had  long  since  presented  for  the  differtnt  categories 
of  structures  among  animals. 

The  Siluroids  had  always  been  considered  a  natural  <j;ronp  ;  placoil, 
at  first,  in  a.  sini^le  genus  which  was  sabsecjuently  divided  into  two, 
they  were  next  considered  a  family  inelnding  several  srenei-a,  and 
finally  an  order,  embracing  several  groups  termed  families.  Was 
there  then  no  meaning  in  the  terms  genns,  family.  ord<'rV  Professor 
Agassiz  urged  strongly  that  the  application  of  these  terms  should  be 
uniform,  since  a  genus  really  remains  a  genns  no  matter  bow  numerous 
its  subdivisions.  lie  l)elieved  that  nrder.'i  were  founded  upon  degrees  of 
complication   of   strueture,  and  fainilies  upon    the  forms  of  animals. 

Gill,  finding  that  Bleeker  had  divided  the  group  of  Siluroids  into 
several  families,  raised  it  one  grade  higher  and  called  it  the  order 
of  Nematognathi — a  name  implying  a  structural  feature  of  n(j  ordinal 
value  whatever.  Professor  Agassiz  claimed  tliat  the  group  vv-as  an 
order  of  Ganoid  fishes  Avhich  should  be  placed  between  the  sturgeons 
and  garpikes  ;  they  bad  one  striking  feature  in  the  structure  of  the 
jaws,  not  only  reptilian,  but  bird-like  ;  this  was  the  power  of  sliding 
the  palatine  bone  upon  the  sphenoid  and  thus  thrusting  the  barbel 
forward.  The  brain  greatly  resembled  that  of  a  sturgeon.  Four 
families  were  mentioned  belonging  to  the  order,  the  Goniodonts,  the 
Loricaria;,  the  Callichthyoids  and  the  Doradidcs  ;  their  characteristic 
forms,  arising  from  the  jieculiar  development  of  the  parts  about  the 
lateral  line,  were  represented  on  the  blackboard. 


January  3,  1868. 

The  President  in  the  chair.     Foity-six  mendjers  present. 

The  fallowing  gentlemen  were  elected  Resident  Members : 
Rev.  Louis  B.  Schwartz,  Dr.  B.  L.  Delano  and  Messrs. 
George  G.  Lowell,  Percival  L.  Everett,  Joseph  Pratt,  Arthur 
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Rotch,  Williani  Thomas,  Edward  C.  Pickering  and  James  C. 
Merrill,  Jr.  of  Boston,  Dr.  Herrmann  Ilagen  of  Cambridge, 
Dr.  Edward  R.  Cogswell  of  Cambridgeport,  Dr.  Edward 
Gilchrist,  U.  S.  N.,  of  Chelsea,  and  Pi-of.  J.  D.  Runkle  of 
Brookline. 

The  following  paper  was  read  :  — 
The    Structure,    Flight    and    Habits    of    the    different 

VARIETIES     OF     THE      DOMESTICATED     PiGEON.        By      EdWARD 
DOUBLEDAY   HARRIS    OF    CAMBRIDGE. 

It  is  proposed  in  the  following  pages  to  notice  in  a  very  brief  and 
cui'sory  manner  a  few  of  the  many  varieties  of  domesticated  pigeons 
known  in  this  country  and  abroad,  and  at  the  same  time  to  draw 
attention  to  their  veiy  peculiar  and  interesting  habits. 

For  the  sake  of  convenience  in  handling  the  subject.  I  will  divide 
the  different  varieties  of  which  I  shall  speak,  into  five  groups — distin- 
guished from  each  other  by  strongly  defined  and  peculiar  character- 
istics.    They  are ;  — 

1.  Tlic  Tumblers,  which  may  be  further  subdivided  into  three 
groups,  the  common  air  tumbler,  the  so-called  ground  tumbler,  and 
the  roller. 

2.  The  Fantails,  perhaps,  through  the  common  white  variety,  better 
known  than  the  others. 

3.  The  Pouters. 

4.  The  Carriers, — and 

5.  The  so-called  Toys,  in  great  variety  and  which  I  shall  further 
!?ubdivide  later. 

Before  introducing  the  several  groups  to  your  notice  in  anything 
more  than  this  general  manner — a  few  remarks  respecting  the  colors 
common  in  the  different  varieties  may  not  be  amiss.  The  cultivated 
cold's,  if  I  may  employ  such  a  term,  are  five  ;  all  others  are  modifi- 
.:ations  or  blendings  of  these.  They  are  black,  blue,  red,  i/elloio  and 
u-hite. 

The  black,  in  its  perfection,  is  a  perfect,  intense  black,  equal  to  that 
of  the  crow.  The  blue  is  a  light  slate  color,  very  fair  examples  being 
seen  constantly  in  the  case  of  our  common  street  pigeons.  In  perfection 
there  should  be  no  white,  and  the  wings  should  be  barred  with  black. 
The  red  may  be  better  described  as  a  cinnamon,  or  more  exactly  as  a 
deep  bay.  Tlie  yellow  is  a  peculiar  color — I  can  liken  to  it  only  the 
inside  shell  of  the  English  almond,  and,  in  fact,  this  color  in  tlic 
United  States  is  commonly  known  among  bird  fanciers  as  almond. 
The  two  colors,  red  and  yellow,  as  I  have  described  them,  are  by  no 
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means  coanaon  ia  orailholo<fy,  and  If  we  accept  Darwin's  theory  of 
the  oriifin  of  all  these  varieties,  it  is  difficult  to  see  how  they  were 
produced  in  the  first. 

Passing  to  the  first  of  the  groups  previously  mentioned,  tlie  tiunh- 
lers,  Ave  find  here  three  classes  as  before  enumerated.  The  air  tumb- 
lers are  of  all  the  five  colors,  and  of  all  possible  conglomerations  of 
those  colors. 

The  shape  is  a  prominent  peculiarity.  Y(jii  will  observe  in  the  two 
specimens  upon  the  table  a  marked  ditlerence  ;  one  is  a  common 
street  |)igeon,  the  other  is  a  very  beautiful  specimen  of  the  yellow,  or 
almond  tumblt'r.  h\  this  latter,  the  head  is  well  set  back,  the  breast 
prominent  and  l)road,  the  eye  small  and  bright,  tlie  beak  short  and 
fine,  and  the  tail  rather  pointed  than  otherwise.  The  tumbler  is  dis- 
tinguished, too,  for  its  alertness  and  activity,  but  its  striking  peculiar- 
ity is  shown  In  its  fiight.  The  perfect  tumbler  then  rises  to  a  great 
height,  wheeling  with  great  rapidity,  and  at  intervals  turning  a  com- 
plete somerset  in  the  air.  At  such  times  the  bird  does  not  pause  or 
drop  in  its  flight  ;  the  head  is  suddenly  thrown  upwards  and  back, 
the  wings  held  motionless  and  outstretched,  and  the  body  is  twirled 
over,  as  it  were  on  a  pivot.  The  evolution  in  highly  prized  birds  is 
repeated  rapidly  twice,  thrice,  or  more  times.  I  do  not  know  of  its 
parallel  in  the  feathered  tribe  :  it  seems  to  proceed  from  pure  exuber- 
ance of  spirits,  and  to  give  as  great  a  pleasure  to  the  bird  itself  as 
to  the  wondering  spectator.  The  attainment  belongs  solely  to  the 
tumbler,  and  so  far  as  my  own  experience  goes  in  watching  the  habits 
of  these  birds,  extending  over  a  period  of  ten  years,  I  have  never 
known  a  hybrid  to  manifest  anything  more  than  the  feeblest  attempt 
at  a  somerset. 

The  so-called  ground  tumbler,  is  simply  a  variety  of  the  air  tumb- 
ler. He  never  attains  a  high  fiight,  being  often  incapable  of  reaching 
any  considerable  height,  but  contents  himself  with  turning  a  succes- 
sion of  somersets  in  rising  to  or  lalling  from  the  perch.  All  that  I 
have  ever  seen  are  shaped  more  like  the  common  street  pigeon,  and 
resemble  the  Indian  birds  rather  than  the  European. 

The  rollers  are  very  rare  in  this  country.  Several  years  ago  an  old 
sailor  greatly  amused  me  by  stating  that  he  had  seen  in  India,  a  pigeon 
that  rolled  over  on  the  ground  like  a  cart  wheel.  I  did  not  in  the 
least  credit  the  story,  but  soon  after  I  received  a  box  of  pigeons  from 
Calcutta,  and  among  the  number  was  a  roller.  The  mate  had  unfor- 
tunately rolled  through  the  ship's  scuppers  on  the  voyage  and  was  lost. 
This  bird,  a  female,  was  placed  in  my  coop  and  reared  quite  a  num- 
ber of  young  ones  until  two  years  ago,  when  an  accident  deprived 
her  of  life.  She  was  at  first  mated  with  a  remarkabl}'  fine  air  tumb- 
ler.    The  young  never  tumbled  or   rolled.     She  was   then   sent   to 
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Portland  and  mated  with  a  ground  tumbler  there,  but  the  progeny 
were  no  improvement  upon  the  former.  Her  flight  was  that  of  an 
ordinary  pigeon,  but  at  intervals,  always  while  upon  the  ground,  she 
would  throw  herself  over  and  with  wings  extended  to  serve  as  pur- 
chases, would  literally  roll  upon  the  ground  many  feet  at  a  time 
without  stopping.  When  arrested  by  an  opposing  object  or  from 
sheer  exhaustion,  she  would  scramble  to  her  feet,  and  as  soon  as  breath 
returned  start  off  upon  tiie  wing. 

It  is  an  interesting  question  whether  this  tumbling  or  rolling  pro- 
pensity, developed  in  a  greater  or  less  degree  in  the  three  varieties, 
is  a  natural  or  educated  trait.  It  is  certain  that  as  many  as  nine  out 
of  ten  of  carefully  bred  young,  tumble  as  soon  as  they  attain  strength 
and  confidence  in  their  flight,  commencing  with  very  cautious  and 
slow  attempts,  but  when  proficient  in  the  art,  turning  so  rapidly  that 
it  requires  a  quick  eye  to  analyze  the  movement.  I  have  never 
known  or  heard  of  any  means  by  Avhich  this  peculiarity  could  be 
taught — nor  can  I  imagine  any  way.  Sometimes  when  a  young 
beginner  fails  in  his  attempts  to  complete  his  somerset,  the  fancier 
plucks  out  one  or  two  of  the  outer  feathers  on  each  side  of  the  tail, 
and  even  cuts  ,an  inch  or  so  oft'  the  lengtli  of  the  tail,  thereby  lessen- 
ing the  resistance  to  the  air.  And  one  fact  worth}- of  notice  is  that  the 
tail  of  the  good  tumbler  is  almost  invarii'.l)ly  ratliei-  pointed  tlian  spread 
in  its  form. 

Tlie  second  group,  the  Fantails,  are,  from  their  beautiful  forms  and 
spread  tails,  great  favorites.  The  specimens  here  shown  are  all 
remarkable,  the  first,  the  common  white  variety,  being  of  unusually 
fine  carriage,  and  very  perfect  in  its  form.  The  second  is  completely 
black.  This  variety  is  highly  prized  and  quite  uncommon,  and  the 
specimen  on  the  table  is  the  finest  I  have  ever  seen.  The  third  is 
exceedingly  rare.  It  is  of  an  almond  color,  slightly  marked  with 
white  :  a  perfect  almond  fantail  I  have  never  seen. 

The  third  group  consists  of  the  several  varieties  of  Pouter,  The 
individuals  differ  only  in  color,  the  leading  characteristics  being  the  same 
in  all.  I  believe  this  to  be  the  largest  species  we  have.  The  speci- 
men on  the  table  is  a  young  bird — eighteen  months  old,  and  not  yet 
in  his  prime.  I  have  heavier  and  larger  ones  in  my  collection,  but 
none  so  purely  and  decidedly  marked  as  this.  In  shape  the  Pouter 
is  very  tall  and  slender,  the  legs  long  and  heavily  feathered  even  to 
the  toes,  and  the  carriage  remarkably  upright.  The  striking  pecu- 
liarity is  in  the  throat.  lie  has  the  power  of  wonderfully  enlarging  the 
crop  with  air.  This  fliculty  is  not  confined  to  the  male  although  the 
power  of  the  female  in  this  respect  is  less. 

The  fancier  is  very  arbitrary  in  his  demands  as  to  the  marking  of 
the  Pouter.      Whatever  be  the  color — although  the  blue  is  properly 
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t-lm  type  of  the  race — the  white  marks  (k'tenniue  tlic  vahie  of  the 
Hj)eciin('n.  There  shouhl  he  a  crescent  heneath  the  bill  rejfiihirly 
(lefiniid  in  its  form,  and  on  the  first  joint  of  tlie  winji;  a  cluster  of 
white  feathers  called  the  "rose  pinion."  The  Pouter  is  one  of  the 
highest  prized  and  most  valuable  vai'ieties.  The  parent  birds  from 
which  this  specimen  was  reared,  were  valued  at  oni;  himdred  dollars 
by  their  owner. 

The  fourth  group,  the  Carriers,  and  those  allied,  have  perhaps  as 
large  a  claim  on  our  attention  as  any.  The  individual  in  the  cage  is 
borrowed  for  the  occasion.  I  long  since  banished  them  from  my 
cullection.  on  account  of  their  wild  and  untamable  character.  They 
are  very  tall,  with  innnenso  length  and  power  of  wing,  slender  and 
tapering  body,  the  beak  and  eye  surrounded  by  a  rough  fleshy  wattle, 
the  size  of  which  greatly  adds  to  their  value. 

I  apprehend  that  there  is  a  very  general  misunderstanding  as  to  the 
traits  of  this  variety.  Tliey  fly  but  in  one  direction  when  at  large — 
always  to  their  homes,  and  are,  of  course,  useless  so  far  as  transmitting 
messages  is  concerned,  except  always  in  that  direction.  Their  supe- 
rior size  and  strength,  as  well  as  their  peculiar  build,  so  well  adapted 
for  rapid  flight,  are  the  only  advantages  they  jDossess  over  any  of  the 
larger  varieties  when  employed  as  messengers. 

There  are  several  other  species,  closely  allied  to  the  Carriers,  but 
as  they  probably  hail  a  common  origin.  It  is  not  necessary  to  name 
them  here. 

In  the  fifth  group,  for  convenience,  I  have  placed  all  the  other  vari- 
eties. I  can  mention  only  a  few  of  the  prominent  ones,  leaving  the 
others  perhaps  for  another  occa.<sion. 

The  Turbit  deserves  the  first  place.  It  is  in  Germany,  I  believe,  the 
favorite  bird.  The  combinations  of  colors  are  very  curious  ;  I  have 
here  two  specimens  differing  totally  in  color,  and  these  are  only  two 
of  many.  The  distinguishing  marks  are  the  frill  or  double  row  of 
reversed  feathers  on  the  breast,  the  cap  or  hood,  the  short,  firm  beak, 
and  sprightly,  upright  carriage. 

The  Swallow  is  a  beautiful  and  prized  variety.  The  specimen  In 
the  cage  Is  much  more  perfectly  marked  than  the  average.  It  Is  a 
shy,  retiring  bird  in  Its  disposition  ;  the  very  reverse  of  the  Turbit. 
In  color  the  body  is  always  white,  the  top  of  head,  entire  wings  and 
boots  (which  should  be  very  heavy),  either  black,  blue,  red  or  yellow. 
The  cap  or  hood,  too,  should  never  be  missing. 

The  Ruff  or  Jacobin  Is  a  very  beautiful  variety.  The  one  In  the 
Society's  collection  Is  a  very  good  specimen  of  the  yellow. 

The  Trumpeter  Is  a  singular  variety.  It  is  booted,  capped,  and 
has  a  long,  upright  tuft  of  feathers  at  the  root  of  the  beak.  This 
latter  peculiarity  is  almost  missing  in  the  stuffed  specimen  owned  by 
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the  Society.       The  Trumpeter   derives  liis  name  from  the   ijeculiar 
hollow  call,  fancied  by  some  to  resemble  the  low  notes  of  a  ti-umpet. 

Of  the  starlings,  qnakers,  nuns,  owls,  magpies,  beards,  and  a  score 
of  otliei-s,  I  have  not  at  present  time  to  speak,  and  will  only  call  at- 
tention to  the  beautiful  variety  called  the  Snell. 

The  habits  of  the  pigeon  are  very  interesting,  and  but  little  known. 
At  this  season  of  the  year,  unless  the  coop  is  artificially  warmed, 
they  sliow  but  little  inclination  to  breed.  But  two  months  later,  the 
old  paii-s  make  up  their  winter's  (juarrels,  and  odd  birds  select  their 
mates  for  the  breeding  season  which  is  about  to  commence.  Now  the 
owner  must  exercise  much  Avatchfulness  and  care.  Once  mated 
there  is  seldom  any  trouble,  or  danger  of  hybrids.  Young  birds,  if 
well  mated  at  first,  usually  retain  their  mates  for  several  years,  but 
old  birds  whose  mates  have  been  often  changed  become  careless  and 
unfaithful,  and  should  be  kept  isolated,  if  possible. 

The  pair  will  soon  begin  to  collect  straAvs  and  coarse  sticks  for  a 
nest  or  take  possession  of  an  old  one.  Many  birds  do  not  build  at  all, 
l)ut  the  females  lay  upon  the  floor  in  some  quiet  corner  where  they  are 
undisturbed.  For  a  day  or  two  previous  to  the  laying  of  the  eir"'s. 
the  cock  bird  drives  the  hen  from  place  to  place,  giving  her  no  rest 
except  Avhen  upon  the  nest ;  actuated  I  suppose  by  some  instinct  or 
fear  for  the  safety  of  the  eggs.  The  first  egg  is  laid  late  in  the  after- 
noon, and  the  second  (for  they  lay  but  two)  on  the  morning  of  the 
third  day.  Setting  then  begins  in  earnest.  The  female  leaves  the 
nest  every  morning  at  about  nine  o'clock,  the  male  relieving  her  until 
three  o'clock  in  the  afternoon.  At  the  end  of  the  eighteenth  day  the 
young  birds  begin  to  break  the  shell  and  soon  make  their  escape. 
They  are  entirely  destitute  of  covering  and  very  helpless.  For  the 
first  day  or  two  they  receive  no  nourishment,  after  that  for  about  ten 
days,  the  female  feeds,  at  first  Avholly  Avith  a  natural  secretion  of  a 
pulpy  consistency  Avhich  she  ejects  from  her  own  crop  into  the  beak 
of  the  young.  This  secretion  gradually  diminishes  in  quantity  and 
its  place  is  supplied  by  grain,  etc.,  which  is  swallowed  by  the  ol;l  ones, 
and  after  it  has  become  masticated  and  heated  is  fed  out  to  the  young. 
Pigeons  never  carry  their  grain  to  their  nests  in  their  beaks.  It  is 
ahvays  first  swallowed.  Very  soon  the  male  bird  assumes  the  greater 
share  in  supplying  food  to  the  young,  and  often,  after  the  exhaus- 
tion of  the  natural  food  of  the  female  takes  them  under  his  sole 
charge.  The  young  grow  with  Avonderful  rapidity,  and  if  properly 
fed  and  brooiled  soon  begin  to  feather  ;  Avhen  about  four  Aveeks  old 
the  parent  birds  either  eject  them  from  the  nest  and  lay  again,  or 
select  some  other  spot  leaving  the  young  in  quiet  possession  of  their 
cradle,  although  still  under  the  Avatchful  eye  of  the  male.  Three 
broods  are  generally  raised  from  March  to  August,  Avhen  the  annual 
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change  of  .''catlici's  occurs,  and  <i;on('rally  brcc^ding  is  stujjpcd  unll! 
spring.  The  common  street  pigeon,  however,  being  more  hardy, 
often  raises  six  or  seven  brooils  in  the  year.  Tlu^yoiuig  are  generally, 
but  not  always,  male  and  female. 

The  diseases  to  which  the  domesticated  vnricties  of  pigeons  are 
subject  are  not  man}'.  The  only  serious  (jne  is  almost  uidviiown  to 
the  street  pigeon,  it  is  a  species  of  catarrh,  brought  on  by  one  fif 
three  causes  :  cold  arul  damp,  high  feeding,  or  "in  and  in  breeding," 
the  most  fatal  mistake  ])igeon  breeders  arc  guilty  of.  The  disease 
runs  like  wild-fire  through  the  collection.  Young  and  old  are  alike 
attacked  and  perish  almost  inevitably.  On  one  occasion,  five  years 
a"-o,  in  ten  days'  time,  I  lost  over  forty  specimens  out  of  a  collection  of 
one  hundred.  The  street  pigeon,  picking  up  a  precarious  subsistence, 
and  shifting  always  for  himself,  is  never  attacked  with  this  scourge. 

Mr.  George  L.  Vose,  of  Parisi,  Me.,  read  a  coinmitnicatioii 
on  the  flattened  and  distorted  pebbles  in  the  conglomerate, 
occurring  near  Rr.ngely,  in  Maine. 

He  reviewed  th(^  different  theories,  accounting  for  their  form  and 
exhibited  drawings  and  tracings  taken  from  the  stones  themselves. 
He  endeavored  to  show  that  the  changes  had  taken  place  while  the 
pebbles  were  hard  and  not  necessarily,  as  urged  by  Dr.  Hitchcock 
and  son,  while  in  a  plastic  condition.  This  was  best  shown  by  a  trac- 
ing ill  which  one  pebble  had  been  bent  over  another  and  exhibited 
lines  of  fracture  converging  toward  the  point  of  resistance  with  an 
abrupt  depression  of  the  central  portion  of  the  overlying  pebble. 

Mr.  Theodore  Lyman  gave  an  accomit  of  the  progress 
recently  miide  in  New  England  in  raising  edible  fish. 

Mr.  Seth  Green  had  disc-overed  that  the  eggs  of  shad  needed  to 
be  constantly  washed  by  fresh  water  to  insure  hatching.  Mr.  Green 
had  invented  a  box  which  would  secure  this  condition  when  floated 
in  a  river.  The  box  should  be  placed  at  such  an  angle  that  the 
water  bubbling  up  through  perforations  in  the  bottom  would  keep  the 
eggs  within  in  constant  motion.  In  this  way  a  much  larger  propor- 
tion of  fish  could  be  brought  to  maturity  than  if  the  eggs  and  young 
fish  were  left  a  prey  to  all  their  natural  enemies ;  at  least  ninety  per 
cent,  could  be  hatched  by  the  artificial  process,  for  in  one  experiment 
only  three  out  of  ten  thousand  were  lost.  The  differences  between  the 
embyvo  of  the  shad  and  salmon  were  pointed  out.  In  salmon  the  eggs 
need  A  temperature  of  from  45°  to  55°  and  are  hatched  in  from  sixty- 
five  to  one  hundred  and  twenty  days,  and  then  the  yolk  sac  remains 
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upon  thein  for  fbrt.y-five  days  longer.  lu  shad  tlie  eggs  require  a 
temperature  of  75°,  are  hatched  in  sixty  hoiu-s  aiul  have  a  pendant 
yolk  sac  for  only  forty-five  to  sixty  hours. 

Mr.  Alplieus  Hyatt  presented  a  copy  of  No.  5  of  tlie  Bul- 
letin of  the  Museum  of  Comparative  ZoologN^  published 
about  a  week  since,  but  accidentally  bearing  no  date  of  pub- 
lication. In  it  he  had  attempted  to  group  the  numerous 
species  of  Ammonites  into  natural  genera  and  families. 


Section  of  Microscopy.      January  8,  1868. 
Mr.  John  Cummings  in  the  chair.     Ten  members  present. 
The  following  paper  was  read  :  — 

Note  ox  a  point  ix    the    Habits  of    the    Diatomace.e  and 
Desmidiace^.     By    Arthur  Mead  Edwards. 

Although  most  writers  on  the  subject  are  in  the  habit  of  stating 
that  many  of  the  genera  of  Diatomacea;  in  the  living  state  are  free, 
or  non-adherent  to  other  larger  algae  or  submerged  substances,  yet 
always  since  I  first  began  the  study  of  the  Protophytes,  as  is  well 
known  to  my  fellow-students  with  whom  I  have  from  time  to  time 
discussed  the  subject,  I  have  held  that  all  species  are,  at  some  period 
of  their  existence  in  an  adherent  or  attached  condition,  growing  upon, 
for  the  most  part,  aquatic  vegetation  of  a  larger  size.  I  have  also 
frequently  expressed  the  opinion  that  the  adherent  condition  of  any 
species  was  but  temporary  and  conditional  ;  otherwise  I  could  not  see 
how  the  wide  distribution  of  forms,  such  as  Cocconeis  scutcUum,  an 
extremely  widely  diffused  marine  species  usually  found  attached  to 
larger  algae,  or  TaheUaria  flocculosa,  an  equally  cosmopolitan  fresh 
water  species  found  almost  invariably  attached,  was  provided  for,  as 
no  motile  spores  of  any  kind  are  known  to  exist  in  this  family, 
although  such  may  be  the  case. 

At  the  outset  of  my  studies  of  these  extremely  interesting  organ- 
isms I  naturally  accepted  the  classification  laid  before  me  by  the 
authorities  on  the  subject,  and  referred  the  forms  I  found  to  one  or  the 
other  of  the  divisions  of  free  or  attached  genera,  and,  in  fact,  Avent 
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SO  far  lis  to  coiistriicl  and  adopt  terms  exj)rcssin<r  these  two  condi- 
tions. Tlie  adlierent  forms  I  grouped  under  the  general  liead  of 
Epiphytaceic  and  tlie  free  under  that  of  Eleutheraeeae.  As  my 
studies  jn-ogressed,  however,  I  was  continually  meeting  with  cases  in 
which  this  arl)ifrary  mode  of  division  would  not  apjjiy,  and  the?  natural 
conclusion  come  to  was  that  the  method  w;is  defective,  as  it  did  not 
aoree  with  facts.  At  last  I  have  thus  to  publish  my  conviction  that 
such  a  division  of  the  Dlatomaceae  into  free  and  attached  genera 
does  not  exist  in  nature,  and  that  most,  if  not  all  species  are  free  at 
one  jx'ri  d  of  their  existence  and  attached  at  another.  I  have  seen 
several  species  which  are  almost  universally  ranked  as  fixed  species 
existing  in  a  natural  state  free  and  possessed  of  motion  which  they 
never  disjilayed  in  their  attached  condition.  Although  it  is  not  my 
intention  at  the  present  time  to  go  very  deeply  into  this  subject,  yet 
I  desire  to  record  that  I  have  noted  the  following  instances  of  such 
occurrences  among  others  of  similar  kind.  Gompltonema  acuminatum 
and  a  Cocconemn,  the  species  of  which  was  not  at  the  time  determined, 
moved  about  in  a  vigorous  manner  when  ibund  naturally  detached^ 
and  also  when  freed  from  their  stipes  by  violence.  Again,  several 
years  ago  I  made  a  gathering  of  Schizonema  cruclfier,  a  species  which 
consists  of  siliceous  frustules  enclosed  within  tubes  of  membranous 
material  growing  upon  other  submerged  matter,  having  its  frustules 
free  and  swimming  actively  about  upon  the  surface  of  the  water  with- 
out any  signs  of  investing  tubes,  which,  however,  were  Ibund  empty 
but  standing  erect  and  adherent  at  the  bottom  of  the  ditch  inhabited 
by  the  Scldzoimna.  I  have  noticed  that  bare  stipes  of  an  Achnan- 
thes,  without  any  pendent  frustules,  are  by  no  means  uncommon,  and 
also  Go>npho7ieiaa  stipes  can  be  found  in  the  same  condition.  In  such 
cases,  doubtless,  the  freed  frustules  might  be  found  near  by,  and,  in 
fact,  I  have  in  what  may  be  called  '-free"  gatherings,  floating  upon  the 
surface  of  the  water,  observed  Cocconeis,  AcJinanthes,  and  other  forms 
which,  at  one  time  I  was  in  the  habit  of  classifying  as  Epiphytace*. 
Once  I  freed,  by  violence,  Schizonema  Greuillei  and  a  Si/ncdra  which 
accompanieil  it,  and  they  both  moved  about  in  a  rather  lively  manner, 
although  the  motion  of  the  Schizonema  was  much  more  vigorous  than 
that  of  the  Sijnedra.  This  Avas  not  renuxrkable,  as  the  frustules  of 
Schizonema  and  Hommocladia  are  well  known  to  be  freely  moveable 
within  their  investing  tubes,  although  I  do  not  remember  to  have  seen 
the  fact  of  their  activity  without  that  enclosure  recorded.  The 
observance  of  these  facts  of  the  motion  of  the  detached  frustules  of 
such  well-known  forms  as  Schizonema,  Gomphonema  and  Achnanlhes, 
calls  up  in  the  mind  the  question  of  the  individuality  of  the  Diatoma- 
ceaeous  frustule,  and  it  is  a  point  to  which  I  would  call  the  attention 
of  students  as  one  deserving  and,  in  fact,  calling  for   further  and 
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searching  investigation.  If  the  whole  frond  of  a  Homceocladia  with 
its  myriads  of  enclosed  frustules  is  an  individual,  then  is  tlie  usually 
free  Nitzschia,  a  single  frustule  of  which  can  not  be  morphologically 
distingui:!ilied  from  a  single  detached  frustule  of  Homceocladia,  also  an 
mdividual?  ?a\(\.  is  9,  Navicula  nn  individual  as  well  as  the  group  of 
similar  forms  enclosed  within  the  tube  of  a  Schizonema  or  the  gelat- 
inous frond  of  a  il/a>sto(7/o/rtV  Again  is  a  CijcloteUa  an  individual  as 
well  as  the  long  chain  of  discs  which  go  to  make  up  the  frond  of  a 
Melosira  or  Podosira  ?  Upon  this  point  I  shall,  hereafter,  have  more 
to  say,  merely  begging  the  record  of  an  observed  fact  bearing  thereon 
by  students  of  this  extremely  interesting,  and,  I  am  convinced,  import- 
ant bi'anch  of  natural  history. 

I  desire  to  place  on  record  that  I  have  seen  at  least  two,  apparently 
and  generally  acknowledged  free  species  of  Desmidiaceas,  attached  to 
a  submerged  aquatic  moss.  One  was  a  Closterium,  species  not  deter- 
mined, which  was  for  a  long  time  (as  during  the  most  of  last  summer 
the  sjiecimens  were  growing  in  one  of  my  aquaria)  attached  pretty 
firmly,  by  means  of  a  true  stipes  or  stalk  of  no  great  length,  to  the 
leaves  of  the  moss,  and  that  so  strongly  that  it  requii-ed  some  con- 
siderable force  to  detach  it.  By  rocking  the  covering  glass 
upon  the  slide,  upon  which  the  specimen  of  moss  was  placed 
during  observation  by  means  of  the  microscope,  the  Closterium  could 
be  made  to  swing  about  from  side  to  side  upon  its  stijaes  without 
becoming  detached.  Tlie  other  species,  observed  at  the  same  time, 
was  a  Micrasterias,  and  this  was  fixed,  generally  in  jiairs,  to  the  same 
moss,  by  its  broadest  side,  or  by  both  valves,  so  as  to  present  a  "front 
view"  (as  It  is  termed  when  speaking  of  Diatomaceas),  to  the  observer, 
thus  presenting  an  analogy  to  the  genus  Epithemlu  of  that  family 
which  occurs  growing  after  the  same  manner;  Cocconeb,  on  the  con- 
trary, is  attached  by  means  of  the  whole  of  one  of  the  \ahes.  The 
stipes  of  the  Cloaterium  Avas,  of  course,  at  the  end  of  the  frustule 
where  the  valve  comes  to  a  point,  after  the  manner  of  a  Cocconema, 
which  genus  Closterium  resembles  much  in  tbrm.  In  neither  of  these 
cases  do  I  designate  the  species,  as  that  I  deem  hardly  of  importance, 
the  mere  fact  of  Desmidiacea?  being  foimd  under  such  conditions 
being  the  important  one.  At  the  same  time,  it  is  as  well  to  mention 
that  tliese  species  were  thus  found  during  the  month  of  August,  or  in 
the  midst  of  the  summer,  the  same  forms  having  been  observed  free 
and  moveable  in  the  early  part  of  the  spring. 

I  have  now  to  place  upon  record,  my  opinion  that  the  Desmidi- 
acefe  are  governed  by  very  much  the  same  law  as  applies  to  their 
apparently  near  allies  the  Diatomaceas ;  that  is  to  say,  that  they  are  all 
at  some  period  of  their  existence  attached,  and  at  another  free. 
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January  15,  18G8. 

The  President  in  the  chair.     Forty-eight  members  present, 

Capt.  Natlianiel  E.  Atwood  exhibited  a  cod  fish,  wliich 
presented  a  curious  appearance.  A  number  of  sand-eels  w'ere 
seen  in  the  Avails  of  the  abdominal  cavity ;  they  were  so  hard 
as  to  resist  the  knife,  not  at  all  decomposed,  and  in  many 
places  with  a  sort  of  earthy  crust  or  membrane  of  their  own. 
Capt.  Atwood  said  the  occurrence  was  not  an  unusual  one, 
and  the  cod,  being  in  good  condition,  had  apparently  not 
suffered  at  all  by  this  phenomenon. 

The  President  remarked  that  there  were  three  noticeable 
features  in  this  fish  ;  the  eels  were  all  outside  of  the  cavity 
of  the  stomach ;  they  were  enveloped  in  a  membrane  of 
their  own,  and,  although  they  must  have  remained  a  long 
time  in  their  present  position,  there  were  no  signs  of  putre- 
faction. It  has  been  held  that  the  vital  forces  maintained  life 
in  antagonism  to  physical  forces,  and  that  when  the  vital  force 
was  gone,  the  physical  force  Avrought  immediate  disintegra- 
tion and  decomposition  of  the  organic  tissues.  Pasteur, 
however,  by  his  experiments  on  animal  tissues,  had  proved 
that  decomposition  does  not  depend  on  the  abstraction  of 
the  vital  princi])le,  but  on  the  presence  of  some  disturbing 
agency. 

Mr.  Lucas  Baker  exhibited  some  earthy  kernels  as  large  as 
mustard  seeds,  foreign  substances,  which  he  had  found  in 
the  body  of  the  perch ;  according  to  his  statement  they  ren- 
dered the  fish  unfit  for  food. 

The  Custodiim  announced  the  purchase  of  a  collection  of 
alcoholic  specimens,  principally  fishes,  obtained  by  Mr.  J.  A. 
Allen  in  Central  Iowa ;  they  were  esjiecially  interesting  from 
having  been  collected  in  small  streams  flowing  down  either 
side  of  the  water-shed  between  the  Mississippi  and  Missouri 
rivers ;  the  exact  localities  were  carefully  specified. 
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Section  of  Entomology.     January  22,  1868. 
Mr.  L.  Trouvelot  in  the  chair.     Fourteen  members  present. 


The  following  papers  were  read 


On    the   Development   of  a  Dragon-fly  (Diplax). 
S.  Packard,  Jr.,  M.  D. 


By  a. 


1.  In  all  the  eggs  observed,  the  blastoderm  had  been  formed,  and 
consequently  the  nucleated  blastodermic  cells  had  disajjpeared,  and, 
at  this  stage,  there  was  a  clear  space  about  what  is  probably  the  ante- 
rior pole  ot  the  egg,  where  the  head  is  eventually  to  be  developed. 

2.  In  the  next  stage  (Fig.l.)  the  head  is  partially  sketched  out, 
with  the  rudiments  of  the  limbs  and  mouth-parts ;  and  the  sternites,  or 
ventral  walls,  of  the  thorax  and  of 
the  two  basal  rings  of  the  head  ap- 
pear. The  anterior  part  of  the  head, 
including  the  so-called  "^jrocephalic 
lobe"  overhangs  and  conceals  the 
base  of  the  antenna;.  It  is  probable 
that  more  careful  observation  would 
have  shown  the  end  of  the  abdomen 
folded  back  upon  the  dorsal  region, 
as  usual  at  this  period  in  the  em- 
bryos of  the  insects  and  crustaceans 
whose  embryology  has  been  studied. 

The  antenna;,  mandibles  and  max- 
illae form  a  group  by  themselves, 
while  the  second  maxillae  (or  la- 
bium) are  very  much  larger  and 
turned  backwards,  being  temporarily 
grouped  with  the  legs. 

There  are  traces  only  of  the  two 
basal  sterna  of  the  abdomen.  This 
indicates  that  the  basal  abdominal 
segments  grow  in  succession  from 
the  base  of  the  abdomen,  the  middle 
ones  appearing  last.  Tlie  post- 
abdomen  has  probably  been  devel- 
oped synchronous  with  the  proceph- 
alic  lobe,  as  in  all  insect  and  crus- 
tacean embryos  yet  observed.  As 
observed     by    Zaddach,    these    two  Ventral  viSv  of'the  same. 


Side-view  of  embryo.  The  pro- 
cephalic  lobe  is  not  sliown.  1,  an- 
tennae; 2,  mandibles;  3,  maxilkc; 
4,  second  maxilkc  (labium);  5-7, 
legs.  These  numbers  and  letters 
are  the  same  in  all  the  figures.  The 
under-side  (sternum)  ot  six  seg- 
ments are  indicated. 
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lobc'.s  in  their  dcvclopnicnt  arc  exact  oquivalcnts;  there  is  an  antero- 
posterior synnnetry  very  clearly  shown.  But  in  this  staj^e  (Fig.  ]), 
after  the  two  ends  of"  the  body  have  ])een  ev(jlvcd  frtjm  the  prim- 
itive cell-layer,  development  in  the  ])ost-al)donunal  region  is  retarded, 
that  of"  the  cejjhalic  region  progressing  with  much  greater  rapidity ; 
thus  the  statcunent  is  true,  that  thenceforward  the  Imdy  develops 
from  before;  backwards. 

The  development  of  the  hinder,  or  post-oral,  rings  of  the-  head,  to- 
gether with  the  antcnnal  segment,  i.  e.,  the  first  one  in  front  of  the 
mouth,  accords  at  this  time  with  that  of  the  thoracic  segments,  so  that 
the  j)rocess  of  development  of  the  two  regions  and  their  appendages 
is  nearly  identical. 

3.  In  the  next  stage  (not  figured)  the  yolk  is  completely  walled  in, 
though  no  traces  of  segments  appear  on  the  dorsal  and  pleural  areas. 
The  revolution  of  the  embryo  has  taken  place;  tlie  post-alxlomen 
b-.'ing  curved  beneath  the  body.  The  eggs  being  oval,  the  change  in  po- 
sition  of  the  posterior  end  of  the  abdomen  is  not  so  well  marked  as  in 
eggs  of  a  spherical  shape,  where  the  embryo  has  less  room  to  develop. 
This  change  of  position  may  in  part  be  accounted  for  by  the  increased 
size  of  the  median  part  of  the  abdomen,  which  thus  pushes  the  head 
(which  meanwhile  contracts)  forward  nearer  the  end  of  the  egg,  so 
as  to  allow  the  post-abdomen  to  slip  downwards  and  rest  on  the  ven- 
tral wall  of  the  body.  The  yolk  granules  fill  the  entire  cavity  of  the 
body,  extending  into  the  appendages.  The  head  has  enlarged,  the 
remaining  abdominal  sternites  appear,  and  the  abdominal  lobe,  or 
post-abdomen,  is  indicated,  being  curved  under  the  body,  and  its  end 
touching  the  middle  of  the  abdomen. 

The  rudiments  of  the  eyes  appear  as  a  darker,  rounded  mass  of  cells 
indistinctly  seen  through  the  yolk-gi'anides,  and  situated  at  the  base 
of  the  antennaj.  They  consist  of  a  few  epithelial  cells  of  irregular 
form,  the  central  one  being  the  largest.  The  three  anterior  append- 
ages, when  seen  sideways,  are  equal  in  size  and  length,  the  antennje 
being  very  contiguous  to  each  other. 

The  second  maxilUe  are  a  little  over  twice  the  length  of  the  first 
maxilla;  and  are  grouped  with  the  legs,  being  curved  backwards. 
They  are,  however,  now  one-third  shorter  than  the  anterior  legs. 
The  second-maxillary  sternum  is  still  visible. 

The  legs  are  now  unequal  in  size,  the  two  anterior  pair  being  of 
the  same  length,  though  the  middle  pair  are  slightly  thicker  tlmn  the 
first  jiair;  Avhile  the  third,  or  posterior  paii',  are  a  third  longer,  and 
drawn  back  upon  the  side  of  the  body,  the  ends  nearly  reaching  the 
end  of  the  egg. 

The    tip  of  the    abdomen    (post-abdomen)  consists  of  four  seg- 
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ments,  the  terminal  one  being  much  the  hirgcr,  and  obscurely  divideil 
into  two  obtuse  lobes. 

The  abdominal  sterna  (urites)  are  now  well  marked,  and  the  ner- 
vous cord  is  represented  by  eight  or  nine  large  oblong-scjuare  (seen 
sideways)  ganglia,  which  lie  contiguous  to  each  other. 

The  tbrmatlon  of  the  eyes,  the  post-abdomen,  the  sterna,  and  me- 
dian poi'tion  of  the  nervous  cord  seems  nearly  synchronous  with  tlie 
closing  up  of  the  dorsal  walls  of  the  body  over  the  yolk-mass,  though 
the  division  of  the  tergum  into  segments  has  not  apparently  taken 
place. 

•4.  The  succeeding  stage  (Fig.  2; 
compare  Zaddach's  fig.  40)  is  signal- 
ized by  the  appearance  of  the  rudi- 
ments of  the  intestine,  Avhile  the 
second  maxillai  are  directed  more 
anteriorly. 

In  form  the  body  is  ovate-cylindri- 
cal, and  there  is  a  deep  constriction 
separating  the  post-abdomen  (as  we 
may  call  the  temporary  sub-division 
of  the  abdomen,  which  would  seem  to 
be  permanently  retained  in  the  scorjji- 
ons  and  some  of  the  higher  Crustacea, 
Ilomarus,  etc.,  where  it  forms  the  ex- 
pansion at  the  tip  of  the  abdomen)  from  the  anterior  part  of  the 
abdomen. 

The  terminal  (11th)  ring  is  immensely  disproportioned  to  its  size 
in  the  embryo  just  previous  to  hatching  (see  Fig.  4  where  it  forms 
a  triangular  piece  situated  between  its  appendages,  the  anal  stylets) . 
At  a  later  period  of  this  stage  two  more  abdominal  segments  ha\e 
been  added,  one  to  the  end  of  the  main  body  of  the  abdomen,  and 
another  to  the  post- abdomen.  They  haxe  been  apparently  interpolated 
at  the  junction  of  the  post-abdomen  to  the  abdomen  proper.  Should 
this  observation  be  proved  to  be  correct,  it  may  then  be  considered  as 
a  rule  that,  after  reaching  a  certain  number  of  segments,  all  additional 
ones  are  interpolated  between  the  main  body  of  the  abdomen  and  its 
terminal  segment  or  segments.  This  is  the  law  of  increase  in  the 
number  of  segments  in  Worms,  and  in  ^lyriapods  (lulus,  according  to 
Newport's  observations),  in  Arachnids  (Claparede),  and  Crustacea 
(Rathke). 

5.  This  stage  (Fig.  3),  is  characterized  by  the  differentiation  of  the 
head  into  the  ophthalmic  ring,  or  its  rudiments,  the  eye-bearing  piece, 
and  the  supra-clypeal  piece,  and  clypeus,  together  with  the  approx- 


Fig.  2. 
An  embryo  much  farther  ad- 
vancod.  c,  clypous,  forming  a  ])ai-t 
of  the  "  procophalic  lobo;"  k> 
eye;  a,  bi-lobod  extremity  of  tlie 
abdomen;  I,  tlie  rudiments  of  the 
intestines. 


rackiird.] 


368 


[January  22, 


C213     i 


Fiff.  8. 


iiiiatioii  of  the  second  puirof  iiiiixillse,  wlucli,  united,  form  the  hibiuni, 
the  extremities  of  whicli  im-  now  situated  in  the  middle  of  the  body. 

The  antennas  now  extend  to  the 
middle  of  the  labium,  passing  just 
beyond  tlie  extremities  of  the  man- 
dibles and  maxillic.  The  suture 
separating  the  eye -bearing  piece 
from  the  antennary,  mandibular,  and 
maxillary  pleurltes  and  supra-clypeus, 
is  distinct;  the  clypeus  is  now  very 
distinct,  and  as  large,  seen  later- 
ally, as  the  supra-clypeus,  tliough 
ditfering  from  it  essentially  in  tbrm. 
The  (Esophagus  can  now  be  seen  go- 

Tlieombryi)  still  fartlicr  advanced,  ing  from  the  mouth-openinfif  and  sit- 
N,  ganglia.  ,     1     •      ,     1  ,11       1  ? .  T 

uated  just   beneath  the  labium.     It 

curves  around  just  behind  the  eyes.     There  are  at  this  period   no 

appearances  of  movable  blood-discs  or  of  a  dorsal  vessel. 

The  abdomen  is  now  pointed  at  the  extremity  and  divided  into  the 
rudiments  of  the  two  anal  stylets,  which  form  large,  acute  tubercles. 
The  yolk  mass  is  now  almost  entirely  enclosed  witlun  the  body  walls, 
forming  an  oval  mass. 

Another  embryo,  observed  July  27th,  had  reached  about  the  same 
stage  of  growth.  The  procephalic  lobe,  including  the  antennary  seg- 
ment, is  farther  advanced  than  before.  The  entire  head  is  divided 
into  two  vciy  distinct  regions;  /.  e.,  one  before  the  mouth-ojjenin"- 
(the  pre-oral  region,  including  the  ocellari/,  or  first  and  second  seg- 
ments; the  ophlhalmic,  or  third  segment,  and  antennari/,  or  fourth 
segment  of  theheadj;  and  the  other  heldncl  the  mouth,  (post-oral,  con- 
sisting of  the  mandibulnr,  or  fifth  segment,  the  Jirst  maxil/ar>/,  or  sixth 
segment,  and  the  second  maxillanj,  or  labial,  being  the  seventh  and 
last  cephalic  arthromere).* 

6.  At  this  stage,  the  embryo  is  quite  fully  formed,  and  is  about 
read}-  to  leave  the  egg.  The  three  regions  of  the  body  are  now  dis- 
tinct. The  articulations  of  the  tergum  are  present,  the  yolk  mass 
being  completely  enclosed  by  the  dorsal  Avails.  The  ventral  ganglia 
are  fully  formed  and  are  seen  laterally  to  be  square,  with  the  scpiare 
ends  opposed,  though  the  commissures  cannot  be  distinguished.  ]\Iore 
cai-eful    observation    will   undoubtedly   reveal    their  presence.      The 


*  Tliese  observations  confirm  our  theory  of  the  number  of  segments  composing 
the  head  of  insects  as  given  in  these  Proceedings,  Vol.  x,  p.  288.  Readers  will,  how- 
ever, please  dele  lines  11 — 14,  and  25  on  p.  289,  as  the  succession  of  appendages  there 
given  is  now  believed  by  the  author  to  be  erroneous. 
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bo'ly  is  so  bent  upon  itself  that  the  extremities  of  the  second  niaxills 
jnst  overlap  the  tip  of  the  abdomen. 

Tlie  front  of  the  head  is  now  still  farther  differentiated.  Tlie 
supra-clypeal  piece  seems  to  be  merged  with  the  ophtlialmie  ring, 
the  sutures  between  them  having  disappeared.  The  insertions  of  the 
antennas  are  removed  higher  up  to  just  in  front  of  tlie  eves,  or  rather 
the  eyes  have  dropped  down,  as  it  were.  The  elypeus  is  broad  and 
large,  and  tlie  bilobate  labrum  is  separated  from  it  by  a  suture.  The 
mandibles  and  maxilla  are  still  tubercular  in 
shape,  the  teeth  of  the  former  not  yet  appear- 
ing. The  two  limbs  of  the  labium  are  now 
placed  side  by  side,  with  the  prominent  spi- 
nous appendage  on  the  outer  edges  of  the  tip. 
These  spines  are  the  rudiments  of  the  labial 
palpi. 

The  legs  are  long  and  bent  partially  back 
on  themselves;  at  the  angles  partially  articu- 
lated. The  femoi'o-coxal  joints  are  very  dis- 
tinct, the  tarsi  ave  directed  u])wards  and  the 
two  claws  are  simple,  straight,  and  equal  in 
size.  The  tip  of  the  abdomen  ends  in  two 
unequal  pairs  of  stylets,  terminating  in  a  long 
bristle. 

6,  a.  (Fig.  4.)  The  general  form  of  the  em- 
bryo at  a  still  later  period,  on  being  taken 
from  the  egg  and  straightened  out,  reminds 
us  strikingly  of  the  Thysanura,  and,  in  these 
and  other" respects,  shows  quite   conclusively  t^^^^-^/^^^^fj-^y^r^^^^^^^^ 

that  the    Podurae    and    Lejiismae,  and    allied  crosses  the  maiu  trachea, 

1  •        T  T    -t     n  ^ffoinff  through    tlie    v<  Ik 

genera,   are   embryonic,  degraded    forms    of  massTnowri'^trictedto  the 

Neuroptera,  and  should  therefore  be  consid- J'^°';^'^'° "■''-''"■  ^tx,  the 
,,,.,.,,  ,        T  ^  ,        trache.e  send  off  numerous 

ered  as  a  tamily  ot  that  suborder,      been  lat-  branches   around    an  en- 

larcfement  of  the  intestine 


The  embryo  taken  from 


The  aerated  ;  better  seen  in 
.  fi?r.  5.  The  abdomen  con- 
-At  gists    of  eleven    se.cmcr.ts, 


erally,  the   body  gradually    tapers  from  jthe  ('^^n),  where  the  blood  is 

large   head  to  the  pointed  extremity. 

body  is  flattened  from  above  downwanls 

this  stage  the  appendages  are  still  closely  ap-  ^^'^  '^^*^  '^?'"?  a  minute  tri- 

T  ,      ,    \  °  J     f    angular  piece, 

pressed  to  the  body. 

7.  Tliis  period  occurs  just  before  the  exclusion  of  the  embryo,  and 
the  limbs  are  still  laid  along  the  body.  They,  however,  with  the  mouth- 
parts,  stand  out  freer  from  the  body.  The  labium,  especially,  assumes 
a  position  at  nearly  right  angles  to  the  body.  The  antenna;,  mandi- 
bles, and  maxillas  are  now  free,  and  have  taken  on  a  more  definite 
form,  being  like  that  of  the  young  larva,  and  stand  out  free  from  the 
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body.       The   hciul    is    imich   smaller    in    proportion   to   the  rest  of  the 

body,  and  bont  more  upon  the  breast. 

8.    The  Larra   (Fig-  5).      When  hatched  it  is  about  .0.")  inch  in 

length.     Tlie  head  is  now  free  and  thi;  anteuniu  stand  out  free  from 

the  front.  The  thorax 
has  greatly  diminished 
in  size,  while  the  abdo- 
men has  become  wider, 
and  the  limbs  very  long; 
and  the  numerous  mi- 
nute tubercles  seen  in 
the  preceding  stage  have 
given  origin  to  hairs. 
The  dorsal  vessel  can 
now,  for  the  first  time, 
be  seen.  When  in  mo- 
^KW/iJI  j7  tion,  the  resemblance  to 

.^^i^ —  a  spider  is  most  .-striking. 
The  n«'vous  ganglia  are 
from  one-fourth  to  one- 
fifth  as  wide  as  the  ab- 
domen itself,  and  are 
connected  by  two  slen- 
der commissures.  The 
flow  of  blood  to  the 
head,  and  the  return 
currents  through  the  la- 
cunar or  venous  circula- 
tion along  the  sides  of. 
the  body  are  easily  ob- 
served. The  vessels  were 
not  crowded  with  blood 
discs,  the  latter  being 
few  in  number,  only  one 
or  two  passing  along  at 

The  larva  just  hatched  and  swimming  in  the  water.'*'  time.  iwo  currents 
N,  ventral  cord  or  nervous  ganglia;  v,  dorsal  vessel,  passin*'"  in  opi)Osite  di- 
or  "heart,"  divided  into  its  chambers.  Theanal  valves  '        .    "'^  , 

at  the  end  of  the  abdomen,  which  open  and  shut  dur-  rections,    were   observed 
ing  resjiiration,  are  represented  as  being  ojjen.     Both  :,,  *],„  Ipo-o 
of  the  dotted  lines  cross  tlie  trachea;,    x,  net-work  of  "  ^"^  '^o** 
the  tracheae,  surrounding  the  cloaca.  The  young  larva    dif- 

fers remarkably  from 
the  mature  larva  (which  for  the  most  part  differs  from  the  pupa  (Fig. 
6)  only  in  the  smaller  eyes  and  absence  of  the  rudiments  of  wings), 


Fig.  5. 
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Fig.  6. 

The  pupa 
of  Diplax, 
in  which  the 
eves     are 


in  the  iim''h   shorter  legs  and  shorter  alKlomen,  and  the  presence  of 

the  deeithious  tubercles.*  (Fig.  7.) 

Individuals  were  seen  which  were  supposed  to  have 
undergone  their  first  moulting,  being  neai'ly  as  liirge  again 
as  the  freshly  hatched  larva  and  with  the  abdomen  a  little 
longer.  The  assumption  of  the  mature  larva-form  seems 
to  be  in  some  respects  a  process  of  degradation.  The 
pupa  is  more  decejihnl'zed  than  the  recently  hatched  larva, 
as  the  body  is  lengthened  out  backwards.  In  the  changes 
from  the  pupa  to  the  imago,  the  insect  seems  to  go 
through  a  process  of  decephalization,  or  degradation, 
observable  in  the  greatly  disproportioned  head,  and  elon- 
gated, cylindrical,  worm-like  abdomen.  This  shows  that 
the   Libellulida;,  while  the  most  typical  of  Neuroptera, 

niuchlarRer,    belonsr  to  a  degraded  form  of  the   suborder,  and   stand 

and  the  legs    ,  f  .       7  /^        i  i 

much  short-    low   down    in  the   group.      (Jn   the   contrary,   the    most 

the  recently    typ'cal  of  the  Hymenoptera,  (the  honey  bee,  for  exam- 

hatched   ple_)  and  of  the  Lepidoptera,  (<?.  //  . ,  the  butterfly)   stand 

highest  in  their  respective  suborders. 

The  larvae  after  hatching  were  not  observed  through  their  transfor- 
mations. It  is  probable  that,  like  the  young  Ephemera,  which,  accord- 
ing to  Lubbock,  moults 
twenty  times  before  as- 
suming the  imago  or 
winged  state,  the  young 
dragon-fly  moults  more 
than  four  or  five  times, 
the  usual  number  in  the 
insects  with  complete 
metamorphoses. 

Considering  the  ocelli 
as  indicating  two  seg- 
ments in  the  head 
(these  Proceedings,  x., 
pp.  28,  29),  we  have 
seven  segments  forming  the  head,  three  the  thorax,  and  eleven  the 
abdomen.      The  typical  number,  then,  may  be  considered  as  amount- 


*  Figure  7.  Side  view  of  the  liead  of  the  larva  of  Diplax  before  the  first  nioiilt. 
c,  deciduous  tubercles  terminating  in  a  slender  style;  tlieir  use  is  unknown; 
they  have  not  been  observed  in  the  full-grown  larva,  e,  the  compound  eyes.  1, 
the  three  jointed  antenna;,  the  terminal  joint  nearly  three  times  as  long  as  the  two 
basal  ones.  2,  the  mandibles,  and  also  enlarged,  showing  the  cutting-edge  di- 
vided into  four  teeth.  3,  maxilla?  divided  into  two  lobes:  <l,  the  outer  and  an- 
terior lobe,  2-jointcd,  the  basal  joint  terminating  in  two  seta? ;  and  a,  the  inner  lobe 
concealed  from  view,  in  its    natural  position,  by  the  outer  lobe,  d.    4,  the  base 
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in;^  to  twcnty-ono,  thouj^li  often  there  are  bnt  ten  abdoniinal  rinj^s. 
The  embryo  of  Diplax  in  this  respect  presents  more  (le<rradational 
characters  than  the  embryo  of  Phryganea,  described  by  Zaddach, 
where  the  abdomen  consists  of  but  ten  segments. 

No  sexual  organs  were  observed  in  the  embryo,  or  young  larva, 
though  tliey  nuiy  yet  be  discovered  on  more  careful  examination. 

Mr.  S.  H.  Scutlder  corn])ared  the  symmetry  of  the  fore 
and  hind  parts  of  these  embryos  with  that  of  the  embryos 
of  vertebrates,  recently  described  before  the  Society  by  the 
I'resident.  This  symmetry  was  ])rodu(nKl  in  the  two  groups 
in  diametrically  opposite  ways.  In  vertebrates,  the  diiferent 
parts  develop  gradually  from  the  centre  toward  the  two 
extremities ;  in  articulates,  the  succession  of  growth  is  from 
the  extremities  toward  the  centre. 


On  Lachlania   abxormis,  a   new  Genus  and   Species  from 
Cuba  belonging  to  the  Ephemeuina.     By  Dr.  H.  Hagen. 

In  a  very  excellent  collection  of  insects  from  Cuba  received  by  the 
Museum  of  Comparative  Zoology  from  Mr.  Wright,  in  the  winter  of 
1867-18G8,  I  found  six  female  images  of  an  Ephemerideous  insect. 
When  I  first  saw  them,  their  habitus  induced  me  to  suppose  that  the 
insect  belonged  to  the  most  abnormal  Ephemerideous  genus  OUgoneu- 
rin  Pictet.  This  genus  is  very  remarkable  for  the  abortive  condition 
of  the  legs,  these  organs  being  so  greatly  atrojihied,  that  they  must 
be  nearly  useless  for  the  purpose  of  locomotion ;  remarkable  also  for 
the  strength  of  the  few  longitudinal  veins  in  the  Avings,  and  the  rarity 
of  transverse  velnlets,  which  exist  only  near  the  anterior  margin  of 
the  fore,  wings ;  remarkable  also  for  the  very  singular  ap^jendage  at  the 
base  of  the  fore  wing,  lodged  below  the  heart-shaped  apex  of  the  meso- 
thorax;  remarkable  finally  for  the  curious  strength  of  the  junction  of 


or  pedicel  of  the  second  maxill.-e,  or  labium,  the  expanded  terminal  portion  being 
drawn  separately;  d  and  a,  two  movable  stout  styles  representing,  perhaps,  the 
labial  palpi ;  the  lobe  to  which  they  are  attached  is  multidentate,  and  adapted  for 
seizing  its  prey;  on  the  right  side  the  two  styles  are  appressed  to  the  lobe,  x, 
represents,  perhaps,  the  ligula :  but  we  have  not  yet  studied  its  homologies  care 
fuMy;  this  part  is  attacheci  to  a  transversely  linear  piece  soldered  to  the  main  part 
of  the  labium.  //,  the  11th  abdominal  tergite,  with  its  pair  of  conical  anal  styles. 
z,  the  last  tarsal  joint  and  pair  of  long  slender  claws.  All  the  drawings  in  this 
article,  except  Figure  G,  were  made  from  nature  and  put  on  wood  by  Mr.  J.  H. 
Emertou  of  Salem,  to  whom  I  am  indebted  for  many  facts  noticed  and  communi- 
cated to  me  while  making  these  drawings. 
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ogists  as  Dr.  Inihoff  in  Bale  and  the  late  Senator  von  Heyden  in 
Frankfort  to  state  erroneously  that  the  fore  and  hind  wings  are  united. 
Fietet  has  founded  the  genus  on  a  female  in  dry  state  from  Brazil, 
0.  anomala.  Dr.  IrahoiF  has  since  described  O.  Rhcnana,  which 
swarms  in  a  great  part  of  Central  Europe.  Probably  the  pair  from 
Hungary,  described  by  me  in  the  Stettin  Zeitung,  1855,  p.  268,  and  the 
species  figured  by  Costa  from  Naples  are  the  same.  Mr.  IVI'Lach- 
lan,  in  the  Entomological  jNIonthly  Magazine  for  January,  1868,  p.  17  7, 
desci'ibed  a  third  species  trom  a  single  female,  0.  Trimeniana,  from 
Natal.  He  mentions  that  he  saw  a  few  years  since  in  the  Museum 
in  Paris  a  species  from  Mexico,  but  neglected  to  make  a  description  of 
it.  From  a  drawing  of  the  fore-wing,  received  in  a  letter  from  him,  I 
am  induced  to  believe  that  the  species  now  before  me  from  Cuba  may 
be  the  same,  or  at  least,  belongs  to  the  same  genus.  An  accurate 
examination  of  the  six  females  from  Cuba  has  convinced  me  that  it 
cannot  be  placed  under  OUgoneuria.  The  neuration  of  the  wines, 
and  the  number  of  the  caudal  setse  separate  them  very  clearly,  and  I 
jjropose  for  the  new  genus  the  name  Lachlania. 

Lachlania  abnormis  Hag. 

Fem.  fusca,  subtus  pallida;  capite  nigro,  prothorace  nigro-fusco, 
lato,  margine  postico  medio  emarginato;  setis  albidis;  pedibus  nigris; 
aUs  griseis,  semihyalinis,  venis  gi'iseo-fuscis  crassioribus ;  anticis  quat- 
uor  longitudinalibus,  prima,  secunda  et  quarta  furcatis;  transversis 
tribus,  intermediis;  alis  posticis  venis  longitudinalibus  tribus,  media 
furcata;  transversis  nullis. 

Patria  Cuba.  Dom.  Wright.  In  Mus.  Cambridge.  Long.  corp. 
6-7  millim.;    exp.   alar.   ant.    18-20  millim. ;   long,  setar.   5  millim. 

Head  black,  broader  than  long; 
eyes  large,  globular,  separated; 
vertex  a  little  longer  than  broad, 
oblong,  depressed;  the  posterior 
margin  rounded  and  a  little  emarg- 
inated  in  the  middle,  separated  by 
an  impressed  transversalline,  from 
which  diverges  a  similar  median 
longitudinal  line,  ending  in  an 
anterior  impressed  line,  surround- 
ing a  circular  flat  elevation  before 
the  ocelli ;  the  three  ocelli  glol)ular, 
well  marked,  the  middle  one  a  little 

advanced ;    face   with   a   niembra- 

„  .    •  1       1   1       i       ]•  Lachlania  abnormis. 

nous,  gra}',  triangular  lobe  stancung 

out  in  front,  truncated  before;  antennas  with  two  inflated  pale,  basal 
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joints,  and  a  lun<r  hliickisli  terminal  seta;  the  basal  joint  is  mostly 
concealed  in  the  lar<rc  orbit. 

I'rotliorax  black-brown,  miicli  broader  than  llu;  head.  Hat,  sliort 
ronnded  behind,  the  mar<^in  a  little  emarj^inated  in  the  middle.  Tho- 
rax brown,  ])olishe(l  above,  jjale  beneath,  stont,  cordit(>rm  and  sub- 
inflated  behind.  Abdomen  lijiht  bi'own,  beneath  paler,  conic,  a  little 
depressed,  the  lateral  niai'^^ins  produced  into  teeth,  more  noticeable 
in  the  jtennltimate  sej^nient;  the  ultimate  segment  truncated;  the 
oviparous  lobe  on  the  antepenultimate  ventral  segment  oblong,  j'ather 
broader  than  long,  the  margin  a  little  emarginated;  a  nuiss  of  green- 
ish eggs  is  protruded.  The  two  abdominal  setaj  white,  a  little  shorter 
than  the  abdomen  (the  end  is  broken),  slender,  with  short  joints, 
glabrous,  with  very  little  pubescence  at  the  tips.  Legs  black,  the 
basal  articulation  very  much  developed;  the  femora  probably  stout 
and  short;  the  tibiae  and  tarsi  atrophied,  not  adapted  for  an  accurate 
description  in  the  dry  state. 

Wings  grayish,  semi-opa(}ue,  without  ribs  at  the  margins;  fore  wings 
long,  broad,  triangular,  with  four  very  strong  longitudinal,  grayish 
brown  veins;  the  first,  third  and  fourth,  furcate  from  behind  about 
the  middle;  the  furcate  vein  of  the  third  not  so  strong  as  those  of  the 
others;  the  furcate  vein  of  the  fourth  going  to  the  middle  of  the  abdo- 
minal margin.  Three  strong  transversal  veins  (no  others  exist)  about 
in  the  middle  of  the  wing,  rather  nearer  to  the  tip,  unite  the  first 
with  its  furca,  the  second  and  the  third ;  but  the  transversals  are  not 
always  exactly  in  the  same  line;  at  the  base  of  the  fore  Aving  is  a  long, 
very  small  membranous  appenrlage  lodged  under  the  prominent  edge 
of  the  mesothorax  as  in  Oliyoneuria.  Hind  wing  not  in  good  condi- 
tion for  examination ;  it  seems  to  have  three  longitudinal  veins,  the 
middle  furcated ;  no  transversal  veins.  The  fore  border  of  the  hind 
wings  is  very  closely  pressed  against  the  corresponding  border  of  the 
fore  wings,  as  in  Oligoneuria.  The  border  seems  to  be  more  opaque 
and  scabrous  than  the  rest  of  the  wing. 

The  character  of  the  genus  Lachlania  can  not  be  given  completely, 
until  the  male  is  known.  But  it  is  evident  that  the  species  can  not 
be  placed  under  Oligoneuria.  Two  abdominal  set;T3  instead  of  three, 
and  three  strong  transversal  veins  in  the  middle  of  the  wing  ai'e  the 
the  most  evitlent  characteristics  of  LacMania.  The  last  is  very 
exceptional  in  the  family  of  the  Ephemerina,  and  gives  to  the  animal 
a  very  strange  and  abnormal  a2)pearance. 

Dr.  Hagen  further  remarked  that  Mr.  Burgess  had  kindly 
communicated  to  him  two  american  species  of  J^socus  ar- 
ranged as  microscopical  objects. 
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One  of  tlioni  is  very  interesting;,  belonging  to  the  genus  Clothilla 
Westwood,  with  3-jointed  tarsi,  slightly  dilated  femora,  24-articulated 
antennfe  and  short,  scale-like  wings.  This  species  is  certainly  ditfer- 
ent  from  CI.  picea  Hag.  from  California,  the  only  described  american 
species.  I  think  the  sjiecies  connnunicated  is  very  similar,  probably 
identical  with  Clothilla  s^nf/<o.s-a  Westw. ,  formerly  described  by  Lin- 
naeus as  Termes  pulsatorlus,  and  afterwards  always  confounded  with 
Atropos  divinatorius  Muell.  I  may  add  that  I  have  positively  found 
the  last  species  in  the  boxes  of  the  Cambridge  INIuseum,  containing  a 
collection  of  Australian  insects,  and  O.  Fabricius  found  the  same 
species  long  since  in  Greenland. 

The  other  species,  with  two  jointed  tarsi,  10-articulated  antennfe, 
■without  elytra  and  ocelli,  is  apparently  a  young  larva  of  a  species  of 
Paocui^.  I  think  it  cannot  be  the  P.  luclfugus  Ramb.,  a  doubtful  aad 
much  larger  species. 

Supplement  to  a  List  of  the   Butterflies  of  New  Eng- 
land.    By  Samuel  H.   Scudder. 

Five  years  ago,  I  jjublished,  in  the  third  volume  of  the  Proceedings 
of  the  Essex  Listitute  ('Salem,  Mass.),  a  list  of  New  England  butter- 
flies. Eighty-one  species  were  enumerated,  together  with  the  time 
of  their  appearance  in  each  successive  stage,  the  localities  which  they 
frefjuented,  and  the  comj^arative  abundance  in  which  they  were 
found.  In  the  follov,-ing  paper  I  have  endeavored  to  extend  our 
knowledge  of  their  relations  to  the  outer  world,  and  correct  the  mis- 
takes that  must  naturally  creep  into  a  first  attempt  of  the  kind;  the 
names  of  other  butterflies  now  known  to  inhabit  New  England  have 
also  been  inserted.  Ninety-three  species  are  enumerated,  and  the 
numbers  by  which  those  of  the  previous  list  were  specified  are  pre- 
fixed in  parentheses. 

I  am  indebted  for  my  material  to  the  favor  of  many  friends,  amon<^ 
whom  I  may  mention  ^Ir.  S.  L  Smith  of  Norway,  Me.,  Messrs.  F.  G. 
Sanborn  and  J.  C.  Merrill,  Jr.,  of  Boston,  and  Mr.  P.  S.  Sprague 
of  Dorchester.  Professor  A.  E.  Verrill  has  kindly  lent  me  some"  of 
the  butterflies  of  Yale  College  Cabinet  for  examination. 

1.  (1.)  Papilio  Asterias  Drury.  The  first  brood  may  appear 
as  early  as  the  lUth  of  May,  and  good  specimens  of  the  second  can 
be  found  as  late  as  the  middle  of  September;  larvaj,  which  chano-ed 
to  chrysalids,  July  27th  and  August  3d,  in  Norway,  Me.  (Smith),  es- 
caped May  27th  and  2r)th  of  the  following  year. 

2.  (2.)  Papilio  Troilus  Linn. 

3.  (3.)  Papilio    Turuus    Linn.     Extremely   abundant   in    the 
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noi-tli.  AVIifii  ill  Xnfllicrii  M;iiiic,  Mr.  F.  W.  Putiiain  ciiuglit  sixty- 
nine  speciaiens  between  his  hands  at  once.  Mr.  Smith  tells  nie  that, 
in  18G4,  in  Norway,  Me.,  the  first  specimens  were  seen  on  the  aist 
of  May;  they  be<2;an  to  be  al)undant  by  the  4th  of  June,  grew  scarce 
on  the  2()th,  and  disappeared  by  the  27th  of  the  same  month.  One 
larva,  which  changed  to  a  chrysalis  August  12th,  appeared  as  an 
imago  (in  confinement)  April  29tli;  the  larva  Avas  ibund  on  the  trunk 
of  the  wild  ihiirn,  August,  l.")th. 

4.  (4.)  Papilio  Philenor  Drury. 

5.  (5.)  Pieris  oleraoea  Boisd.  I  took  one  sjiecimen  at  the 
White  Mouiitaius,  June  17th;  several  specimens  were  seen  daily  at 
Jefferson,  N.  II.,fi'om  July  10th  to  August  10th;  toward  the  latter  part 
of  the  time  they  grew  more  abundant.  Mr.  Merrill  found  good  spec- 
imens common  in  Vermont,  the  last  of  August  and  early  in  Sei)tem- 
bor.     ]\Ir.  Smith  has  taken  tliem,  September  ICth,  in  Norway,  Me.     . 

G.  Pieris  rapse  Schrank.  This  butterfly,  first  discovered  in 
North  America  in  the  vicinity  of  Quebec,  by  Mi-.  G-  J.  BoAvles,  has 
spread  into  the  northern  parts  of  New  England.  Mr.  Merrill  has 
collected  it  in  Stowe,  Montpelier  and  Waterbury,  Vt.,  during  the 
latter  i)art  of  August,  and  ]\Ir.  Sprague  has  found  specimens  abun- 
dant in  Lcwiston,  i\h'. 

7.  Pieris  Protodicse  Boisd  and  Lee.  "While  walking  in  Bos- 
ton with  Dr.  Packard,  Sept.  1st,  I  saw  a  single  fresh  specimen  of 
this  species  in  close  proxunity.  Mr.  Smith  has  taken  several  speci- 
mens in  New  ILiveii,  Conn. 

8.  Colias  Eurytheme  Boisd.  Mr.  Sprague  captured  a  single 
specimen  iu  Montpelier,  Vt.  Mr.  T.  F.  McCurdy  has  one  in  liis 
collection,  taken  in  Norwich,  Conn. 

9.  (6.)  Colias  Philodice  Godt.  Mr.  Merrill  does  not  think 
specimens  are  rare  in  June,  but  when  I  have  taken  them  at  that 
time  they  have  been  generally  old  and  worn.  I  captured  a  number 
of  specimens  at  Hampton,  N.  H.,  July  8th;  they  seemed  to  confine 
their  flight  to  the  open  fields  on  tlie  sea  coast,  never  reaching  the 
woods,  less  than  a  quarter  of  a  mile  from  the  shore ;  only  a  few 
were  seen  July  22d,  and  I  am  inclined  to  think  that  the  second  brood 
appears  early  and  not  late  in  July.  At  Jefferson,  N.  H.,  during  July 
and  August,  this  species  is  less  abundant  than  Pieris  oleracea.  Mr. 
JSIerrill  found  the  white  variety  of  the  ?  quite  common,  September 
9th,  and  thinks  it  is  generally  much  more  alnindant  iu  the  second 
tliau  in  the  fii'st  l^rood.     I  have  also  noticed  this  to  be  the  case. 

10.  (7.)  Terias  Lisa  Boisd. 

11.  (s.)  Terias  Delia  Boisd. 

12.  Authocaris  Genutia  Boisd.  Mr.  Smith  took  a  single 
specimen,  May  K!,  in  New  Haven,  Conn. 
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13.  (9.)  Chrysophanus  americanus  D' Urban. 

14.  (10.)  Chi'ysophanus  Thoe  Westw. 

15.  (11.)  Chrysophanus  Epixanthe  Westw.  This  species 
was  very  abuiulant  at  Hampton,  N.  li.,  July  22(1.  I  captured  over 
thirty  specimens  in  a  single  hour,  in  a  drieil  up,  boggy  meadow,  from 
which  the  grass  had  just  been  cut;  none  were  found  by  the  roadsides. 
I  also  took  specimens  July  8tli,  and  they  were  Ibund  by  Mr.  Merrill 
on  the  cranbcrrv,  July  2d  and  8th. 

16.  (12.)  Polyommatus  Porsenna  Scudd.  Mr.  Smith  has 
taken  a  number  of  specimens  in  Norway,  Me.,  in  June,  and  July  20th 
and  28th.  Mr.  A.  Shepard  has  taken  them  in  Plantsvilie,  Conn., 
(Yale  College  Mus.). 

17.  (13.)  Lycaena  neglecta  Edw.  Taken  on  Cape  Cod  in 
September. 

18.  (14.)  Lycsena  Luoia  Westw. 

19.  (I-")-)  Lye^na  Comyntas  Westw.  Mr.  Merrill  has  taken 
this  specifs  thruughout  ilay. 

20.  Thecla  Clothilde  Edw.  A  single  specimen  of  this  most 
beautiful  addition  lo  the  number  of  New  England  buttertlies  was 
taken  by  Mr.  Smith  on  Streaked  ]yiountaiu,  near  Paris,  Me.,  July 
22d.  The  following  description  was  taken  from  Mr.  Ed\vards's  spec- 
imen several  years  ago. 

S  .  Wings  above  dark  ashy-brown,  with  a  few  scattered  bright 
blue  scales,  giving  it  a  cterulean  tint  at  the. base  of  primaries,  and  on 
the  disk  of  secondaries.  On  the  jjrimaries,  above  the  median  ner- 
vure,  an  indistinct  subapical  dark  patch,  resulting  from  the  intersper- 
sion  of  black  scales;  a  very  few  deep  orange  scales  at  the  extremity 
of  the  submediau  nervure  on  the  inner  angle  of  secondaries. 

Beneath  uniform,  lustrous,  light  ashy-brown.  Primaries  with  a 
straight  series  of  small,  generally  indistinct,  deep  orange  spots,  nar- 
rowly bordered  externally,  with  occasional  dark  scales,  the  series 
commencing  on  the  costal  border,  at  three-fourths  of  the  distance 
from  the  base,  and  terminating  at  the  lowest  branch  of  the  median 
nervure.  Secondaries  with  a  submarginal  and  a  mesial  row  of  simi- 
lar spots,  the  submarginal  series  very  minute  away  from  the  inner 
angle,  and  usually  without  any  accompanying  dark  scales;  the  mesial 
situated  a  little  beyond  the  middle  of  the  wing,  each  parallel  with 
the  outer  border.      Exjianse  of  wings  .8  inch. 

21.  Thecla  acadica  Edw.  Messs.  Crote  and  Robinson  state 
that  I  sent  them  specimens  of  this  species  from  Cape  Cod;  I  may 
have  mistaken  it  at  the  time  for  T.  Falacer,  which  it  closely  resem- 
bles, but  from  which  I  believe  it  is  distinct;  a  specimen  in  Dr.  Har- 
ris's collection  comes  from  Nashua,  N.  II.,  and  ]\lr.  JMcnill  has  a 
specimen  from  New  England. 


Scudder.]  o7o  [January  22, 

22.  {]().)  Thecla  Falacer  Han-.  i\Ir.  Alcn-ill  luitiid  a  Irw  jrood 
spei-iuums  uL-ar  liustun,  Jiiikj  22(1  and  July  Uli,  and  puor  spct-iinL-ns  at 
Bdlows  Falls,  Vt.,  S(;ptcniber  4tli.  ]\Ir.  Smith  lias  taken  anuniVjer  of 
specimens  at  Ndrway,  Me. 

23.  (17.)  Thecla  Strigosa  TIarr.  T.Ir.  Spra-.nic  lias  taken  this 
rare  species  ntuir  Boston,  and  I\Ii'.  Smith  Iniiiid  one  specimen  at  Nor- 
way, Me. 

21.  (IS.)  Thocla  humuli  llarr. 

25.  (U).)  Thecla  auburniana  Ilarr.  This  s])ecies  isnot  uucnm- 
mon  about  New  Haven,  and  Mr.  Merrill  has  taken  it  aliiindantly 
upon  red  cedars,  near  Boston,  the  last  of  May  and  the  middle  oi" 
Jiuie. 

2G.  (20.)  Thecla  Niphon  Boisd.  and  Lee.  Taken  May  25th 
by  Mr.  Merrill  at  Lynn,  ^Nlass. ;  also  at  Norway,  Me.,  by  Mr.  Smith. 

27.  (21.)  Thecla  Mopsus  Harr.  Mr.  Smith  has  collected  fhis 
species  in  abundance  at  Norway,  Me.  It  has  also  been  captured  in 
Guilford,  Conn.  (Yale  Colle.ue  Mns.). 

28.  (22.)  Thecla  Augustus  Kirby.  Mr.  Smith  found  this 
species  very  cfminion  in  Norway,  Me.,  ti-om  April  18th  to  jMay  18th. 
Mr.  Merrill  collected  it  about  whoi'tleberry  bushes  neaj'  Boston,  May 
25th. 

29.  Thecla  Henriei  Grote  and  Robinson.  This  species,  closely 
allied  to  2\  Augustus,  has  been  taken  in  New  England  by  Mr.  Smith 
alone;  he  obtained  a  few  specimens  in  Norway, Me.,  and  Ncav  Haven, 
Conn.,  the  latter  JMay  31st. 

30.  (23.)  Danais  Erippus  Doubl. 

31.  (24.)  Limenitis  Misippus  Harr.  According  to  Mr.  Smith, 
the  second  brood  of  this  butterlly  begins  to  appear  in  August,  and  is 
rare  by  the  last  of  September.  Mr.  Merrill  observed  it  from  June 
13th  to  July  15th,  and  from  August  7th  to  the  end  of  September. 

32.  (25.)  Limenitis  Ursula  Boisd.  and  Lee. 

33.  (20.)  Limenitis  Arthemis  Boisd.  and  Lee.  The  first 
brood  appears  at  the  White  Mountains  about  the  18th  of  June,  and 
lasts  until  the  middle  of  Jul)' ;  during  the  latter  month,  but  few  per- 
fect s])ecimens  can  be  found;  the  second  brood  aj^jjcars  the  last  of 
August. 

34.  (27.)  Argynnys  Idalia  Godt. 

35.  (28.)  Argynnys  Cybele  Godt.  I  have  not  yet  seen  a  spec- 
imen from  New  England. 

36.  (29.)  Argynnys  Atlantis  Edw.  Fresh  specimens  were  not 
uncommon  at  the  AVhite  Mountains  June  17th;  the  late  Mr.  C.  A. 
Shurtleflf  found  chrysalids  at  Eastport,  Me. ;  they  are  suspended  by 
the  tail  beneath  rails,  boards  or  logs,  lying  on  the  ground. 

37.  (30.)  Argynnys  Aphrodite   Fabr.      One  brood  appears 
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about  the  middle  of  Juue,  and  lasts  a  month;  specimens  found 
toward  the  end  of  July  are  always  battered;  as  they  have  been  taken 
by  different  persons  during  tlie  hitter  part  of  August,  and  nearly  up 
to  the  middle  of  September — at  the  latter  time  battered — tliere  is 
probably  a  second  brood. 

38.  (31.)  Argynnys  Myrina  Godt.  Tliis  is  not  an  uncommon 
species. 

39.  (32.)  Argynnys  Montinus  Scudd.  Mr.  Walter  Faxon 
captured  one  spiiiuR'ii,  and  saw  several  others  on  Mt.  Clinton,  AVhite 
Mountains,  N.  II.,  August  1st. 

40.  (33.)  Argynnys  Bellona  Godt.  The  first  brood  lasts  from 
the  middle  of  May  to  the  middle  of  June;  specimens  are  also  found 
abundantly  early  in  September. 

41.  (34.)  Euptoieta  Claudia  Doubl. 

42.  (35.)  Melitaea  Nyeteis  Doubl.  I  have  compared  my  M. 
(Enone  with  types  of  M.  Nycteis  in  Boisduval's  collection,  received 
directly  from  Uoubleday,  and  find  the  two  to  be  identical.  Mr.  Smith 
took  this  species  at  Norway,  Me.,  June  19th,  and  Mr.  Sprague  at 
Lewiston,  I\Ie.,  in  July. 

43.  (30.)  Melitaea  Hai'risii  Seudd.  The  synonyms  of  this 
species  given  in  my  previous  list  were  inserted  there  by  mistake; 
they  belong  to  the  previous  species  M.  Nycteis  (^(Eiwne).  This  but- 
terfly has  been  found  in  abundance  at  Norway,  Me.,  and  has  been 
reared  by  Mr.  Smith;  the  larvae  feed  on  Z)//j/o/)«7?/jms  umbellatus;  they 
changed  to  chrysalids  from  June  13th  to  29th,  remained  in  the 
chrysalis  from  ten  to  sixteen  days,  and  the  butterflies  appeared  from 
June  20th  to  August  1st.  Mr.  Sprague  has  taken  this  species  in 
Montpelier,  Vt.,  June  30th,  and  I  have  taken  poor  specimens  at  the 
AVliite  Mountains,  June  1 7th. 

44.  (37.)  Melitaea  Tharos  Boisd.  and  Lee.  Found  by  Mr. 
Merrill  the  last  of  ^lay.  I  collected  abimdant  specimens  of  the 
second  brood  at  Hampton,  X.  II..  August  12th. 

45.  (38.)  Melitaea  Phaeton  Boisd.  and  Lee.  Dr.  A.  S.  Packard, 
Jr  ,  has  seen  the  caterpillar  feeding  on  Aster,  Viburnum  dentalium  and 
Corylus  americana  in  Brunswick,  Me.  I  have  found  the  butterfly 
abundant  twice;  once  at  Williamstown,  Mass.,  in  Mayor  June,  and 
again  at  the  White  Mountains,  June  17th. 

46.  (39.)  Pyrameis  Cardui  Doubl.  Several  specimens,  but  in 
poor  condition,  were  taken  at  Norway,  Me.,  and  the  White  Moun- 
tains, N.  II.,  during  the  latter  half  of  June. 

47.  (40.)  Pyrameis  Huntera  Doubl. 

48.  (41.)  Pyrameis  Atalanta  llubn.  I  saw  one  fresh  speci- 
men at  Hampton,  N.  IL,  July  8th. 
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40.  (42.)  Junonia  Coenia  Iliibn.  A  fresh  specimen  Ava.s  col- 
lected at  II;iiii|)t()n,  N.  II.,  Aiijiust  r2th. 

50.  (4:1.)  Vanessa  Antiopa  Ochs.  Ituhlx^d  specimens  only 
were  found  at  Owl's  Head,  Lake  Menipln-ainngog,  August  l.'jth. 

51.  (44.)  Vanessa  J-album  Uoisd.  and  Lee.  ]\Ir.  Smith 
writes  me  that  the  broods  of  this  species  correspond  perfectly  with 
thos(M)f  V.  Antiopa;  specimens  were  taken  by  him  at  Norway,  Me., 
April  8lh  (abundant),  July  23(1,  the  last  of  August  and  throughout 
September. 

52.  (45.)  Vanessa  Milberti  Godt.  I  found  this  l)utterfly  com- 
mon in  July  at  Jefferson,  N.  II.;  some  were  seen  in  August;  it  is 
connnon  in  the  early  part  of  September  at  Norway,  Me.,  and  Mr. 
Merrill  has  taken  it  at  the  same  time. 

53   (4G.)  Grapta  interi'ogationis  Doul)!. 

54.  (4  7.)  Grapta  C-argenteum  Kirby. 

55.  Grapta  gracilis  (irote  and  Ilol)inson.  The  peculiar  hoarv- 
lianded  form  of  G.  C-argenteum,  mentioned  by  me  as  tbund  at  the 
White  Mountains,  was  also  taken  by  Mr.  Sanborn,  August  12th; 
specimens  sent  by  him  to  Mr.  Grote  were  i-ecently  described  by  the 
latter,  under  the  name  of  O.  f/racUis.  I  have  since  taken  .specimens 
near  the  White  Mountains  at  Jeiferson,  N.  H. 

56.  (48.)  Grapta  comma  Doubl. 

57.  (49.)  Grapta  Faunus  Edw. 

58.  (50.)  Chionobas  semidea  Edw.  I  have  taken  specimens 
as  early  as  June  i;»th. 

59.  (51.)  Satyrus  alope  Boisd.  and  Lee.  I  did  not  place  the 
name  of  S.  Nephele  in  my  former  list,  because  I  was  inclined  to 
consider  it  a  synonym  of  S.  Alope.  I  still  exclude  it  for  the  same 
objection,  which  Mr.  Edwards's  considerations  have  not  fully  over- 
come, 

60.  (52.)  Satyrus  Portlandia  Boisd.  and  Lee.  I  captured 
two  broken  specimens  in  Jefferson,  N.  IL,  late  in  July, 

61.  (53.)  Hipparchia  Boisduvalii  Hai-r.  Found  only  in 
moist  meadows,  not  in  pastures;  collected  early  in  July,  by  Mr.  Smith, 
at  Norway,  Me.  I  found  it  abundant  at  Jefferson,  N.  II.,  late  in 
July,  but  more  than  half  of  the  specimens  were  broken. 

62.  (54.)  Neonympha  Eurytris  AVestw.  Mr.  Smith  found 
this  butterfly  very  abundant  and  in  good  condition  at  Norway,  Me., 
June  19th, 

63.  (55.)    Libythea  Bachtnanii  Kirtl. 

64.  (56.)  Heteropterus  marginatus  Harr.  Captured  by  Mr. 
Merrill,  June  22d. 

Go.  (5'7.)  Nisoniades  Juvenalis  Westw. 

66.  (58.)  Nisoniades  Persius  Scudd.     The  first  brood  of  this 
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species  appears  near  Boston  quite  abundantly,  as  early  as  the  middle 
of  May,  and  continues  throughout  June.  Mr.  Smith  has  found  it 
common  in  the  middle  of  June,  especially  by  roadsides,  at  Norway, 
Me. 

67.  (59.)  Nisoniades  Brizo  Westw. 

68.  (60.)  Nisoniades  Catullus  Westw. 

69.  (61.)  Eudamus  Tityrus  Boisd.  and  Lee. 

70.  (62.)  Eudamus  Lycidas  Boisd.  and  Lee.  About  the  mid- 
dle of  June,  I\lr.  Sanl)orn  captured  a  fresh  specimen  in  the  vicinity 
of  Boston. 

71.  (63.)  Eudamus  Bathyllus  Boisd.  and  Lee. 

72.  (64.)  Hesperia  Metacomet  Harr.  Mr.  Smith  took  several 
specimens  in  Norway,  Me.,  July  Sd. 

73.  Hesperia  verna  Edw.  One  specimen  has  been  taken  by 
m-.  C.  P.  Whitney,  at  IMilford,  N.  H. 

74.  (65.)  Hesperia  Massasoit  Scudd.  Mr.  Men-ill  has  a  sin- 
gle battered  s])ecimen  fmm  ]\Iilton.  Mass.,  taken  June  15th. 

75.  (66.)  Hesperia  Hobomok  Harr. 

76.  Hesperia  Quadaquina  nov.  sp.  Wings  above  dark  mul- 
berry-brown; primaries  macuUited  with  white  (the  spots  arranged  as 
in  H.  Pocahontas),  and  sometimes  slightly  suffused,  especially  about 
the  centre,  with  hoary  scales;  secondaries  sometimes  much  suflused 
in  the  centre  with  fulvous.  Beneath,  the  secondaries  difter  from 
those  of  H.  Pocahontas  in  having  a  much  narrower  transverse  band, 
situated  further  from  the  base  of  the  wing;  the  outer  border  of  the 
bands  in  the  two  species  corresponds  in  position  and  direction.  ^Ir. 
Walter  Faxon  captured  a  specimen  June  11th,  at  the  edge  of  a 
muddy  pond  in  West  Roxbury,  Mass.  Mr.  Sanborn  took  a  female 
in  Quincy,  Mass.  It  has  also  been  found  in  Guilfoi'd,  Conn.,  by  Mr. 
Smyth,  and  in  New  Haven,  Conn.,  Ijy  i\Ir.  Smith. 

77.  (67.)  Hesperia  Pocahontas  Scudd. 

78.  (68.)  Hesperia  Leonardus  Harr.  Taken  at  Guilford, 
Conn.,  by  Mr  Smyth  (Yule  College  INIus.). 

79!.  (69.)  Hesperia  Mystic  Edw. 

80.  (70.)  Hesperia  Sassaeus  Harr. 

81.  (71.)  Hesperia  Wingina  Scudd. 

82.  (72.)  Hesperia  Wamsutta  Harr. 

83.  (73.)  Hesperia  Egeremet  Scudd.  A  female  in  my  collec- 
tion was  taken  liy  Mr.  Smith  at  Norway,  Me.  Mr.  Smyth  has  also 
taken  it  at  Guilford,  Conn. 

84.  Hesperia  Aeanootus  nov.  sp.  $ .  Wings  above  blackish- 
brown,  secondaries  more  or  less  suffused  in  the  centre  with  very  pale 
fulvous;  primaries  with  scattered  fulvous  scales,  especially  at  the 
base  and  along  the  costal  area;  fringe  at  its  base  blackish-brown, 
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apicnl  two-tliinls  w  liitisli,  pearly  white  on  the  inner  })ordcr  of  second- 
aries, obseured  witli  a  brownish  tint  on  the  npper  half  of  the  outer 
boi-der  of  primaries;  primaries  with  four  pale  fulvous  spots;  two 
small  ineonspieuous  dashes,  one  above  the  other,  iK'tween  the  terminal 
divarication  of  the  subcostal  nervure  and  two  larger  subquadrate 
spots,  lunated  outwardly,  the  lower  and  larger  situated  between  the 
first  and  second  median  nervules,  its  inner  border  nearly  on  a  line 
with  the  outer  border  of  the  larg(!r. 

l>eneath  light  yellowish-brown,  deepest  on  the  costal  border  of 
j)rimaries;  the  inner  and  costal  border  of  the  secondaries  narrowly 
and  faintly,  the  inner  border  of  the  primaries  broadly  and  deeply 
infuscated;  the  veins  of  both  wings,  but  especially  of  the  secondaries, 
whitish;  the  larger  spots  of  the  ])rimaries  reproducetl  bimeath.  Ex- 
panse of  Avings  1  4  inch.  Collected  by  Mr.  Sanborn  during  August, 
in  meadows,  at  Lexington,  Mass. 

8.J.  (74.)  Hesperia  Manataaqua  Scudd.  Mr.  Merrill  has 
collected  several  s])eci!nens  of  both  sexes  at  Quincy,  Mass.,  July  8th 
and  12th,  and  Mr.  Faxon  a  single  male  at  West  Roxbury,  July  9th. 

86.  (75.)  Hesperia  Ahaton  Ilarr.  Mi-.  Merrill  does  not  think 
the  female  is  very  rare.  I  have  found  it  to  be  much  less  abundant 
than  the  male. 

87.  (7G.)  Hesperia  Oneko  Scudd. 

88.  (77,  78.)  Hesperia  Samoset  Scudd.  H.  i/e^or?  is  the  same 
as  H.  Savioset;  the  name  of  //.  Her/on  maybe  suppressed  as  the 
descrii)tion  of  //.  Samoi^et  was  drawn  up  from  more  and  better  speci- 
mens. I  have  taken  a  fresh  specimen  at  the  White  Mountains,  June 
17th,  in  a  road  through  the  woods,  and  Mr.  Smith  has  found  it  at 
Norway,  iMe. 

89.  Hesperia  vialis  Edw.  Mr.  C.  P.  Whitney  took  one  speci- 
men in  June,  at  ]\Iilf(>r;l,  N.  II. 

90.  (79.)  Hesperia  Metea  Scudd. 

91.  (SO.)  Hesperia  Manoeo  Scudd.  A  single  s^iecimen  in  the 
Yale  College  jMuseum  was  taken  in  Guiltia-d,  Conn. 

92.  Hesperia  Hianna  nov.  sp.  AVings  above  dark  lustrous- 
brown,  darker  at  the  base;  fringe  pale  yellowish-brown,  at  the  ex- 
treme base  blackish-brown.  Primaries  with  a  row  of  three  small, 
white,  oval  spots,  increasing  in  size  toward  the  costa.  situated  one 
between  each  of  the  terminal  subcostal  nervules  near  their  divarica- 
tion; a  small  circular  (3),  or  large  squarish  (9),  spot  between  the 
terminal  median  nervules,  near  their  divarication;  two  small  oval 
spots — one,  or  both,  sometimes  obsolete — one  above  the  other  near  the 
extremity  of  the  cell;  in  addition  the  ?  has  a  large  transversely  sub- 
quadratd,  spot  between  the  first  and  second  median- nervules,  half-way 
between  the  divarication  of  the  second  and  third  nervules,  and  the 
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spot  in  their  interspace;  in  continuation  of  the  Une  connecting  the 
median  spots  are  two  minute  roundish  or  transversely  oval  obso- 
lescent spots  above,  and  a  small  roundish  spot  below;  in  the  place  ot 
these,  the  $  has  the  sexual  bar,  which  is  indistinct,  black,  inter- 
rupted; it  starts  from  the  median  nervure,  just  within,  or  at  its  last 
divarication,  and  passes  in  a  straight,  or  very  slightly  incurved  line, 
directed  sharply  inward  to  the  first  median  nervule,  so  as  to  form  with 
the  latter  an  angle  of  about  45°;  continuing  from  a  point  as  far  out- 
side of  this  as  its  own  width,  it  crosses  the  interspace  between  the 
median  nervules,  making  a  slight  outward  curve  nearly  parallel  to  the 
outer  margin. 

Beneath,  dull  chestnut-broAvn,  the  whole  apex  of  both  wings  cov- 
ered with  a  bloom  of  pearly  Avhite  scales,  lower  outer  an^-le  of 
primaries  dull  brownish-white;  the  spots  of  the  upper  surface  of  the 
primaries  are  repeated  beneath,  but  whiter;  between  the  subcos- 
tal and  median  spots  is  a  large  quadrate  spot,  parallel  to  the  costal 
border,  of  a  dull  brownish  tint,  twice  as  long  as  broad.  The 
secondaries  have  a  distinct  circular  spot  of  pearly  white,  narrowly 
annulated  with  black,  situated  at  the  base,  between  the  first  branches 
of  the  subcostal  nervure;  an  indistinct  mesial  band,  often  obsolete,  of 
the  same  color  as  the  apex  of  the  wing.     Expanse  of  Avings  1.4  inch. 

This  species  is  closely  allied  to  H.punctella  Grote  and  Rob.;  it 
differs  from  it  in  the  three  subapical  spots,  which  increase  in  size 
towards  the  costa,  and  have  no  pale  spots  surrounding  them  on  the 
under  surface ;  in  possessing  a  large  pale  spot  on  the  under  sui-face  of 
the  primaries  beyond  the  cell,  and  a  white  dot  at  the  base  of  the 
under  surfice  of  the  secondaries;  possibly  the  black  dash  of  the  6 
also  differs  in  the  two  species. 

This  fine  species  has  been  taken  by  Mr.  Sanborn  at  Quincy  and 
Dorchester,  Mass. 

93.  (81.)  Hesperia  Panoquin  Scudd. 

94.  Hesperia  Mesapano  nov.  sp.  Resembles  H.  Mandan 
Edw.  Wings  above  dark  purplish-brown,  variegated  with  dull  orange 
spots;  fringe  dusky,  blackish  towards  base. 

Primaries  with  a  large  in-egular  spot  in  the  cell;  it  consists,  first,  of 
a  square  spot  which  occupies  the  whole  width  of  the  cell,  and  has  its 
outer  limit  at  the  second  divarication  of  the  median  nervule;  starting 
from  a  little  beyond  the  lower  inner  angle  of  the  square  spot,  where 
it  is  diA  ided  by  the  median  nervure,  it  does  not  reach  the  subcostal 
nervure,  and  is  obliquely  truncated  or  rounded ;  there  is  a  subapical 
row  of  spots;  the  three  subcostal  ones  are  wedge-shaped,  their  apices 
pointing  inwards;  the  two  between  the  suocostal  and  median  ner- 
vures  are  smaller  than  the  rest,  sublunate,  and  situated  so  much 
further  outwards  that  their  inner  border  runs  parallel  to  the  outer 
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border  of  tlic.  other  spots;  of  the  spots  below  tliese.  tlie  first  is 
trian<rular,  the  second  is  hirgest  of  all  and  subqnadrate,  the  third  and 
fourth  are  iine<|ual  and  oppositely  rhouiboidal;  midway  between 
these  and  the  base  of  the  wing  is  a  small  roundish  spot. 

Secondaries  with  two  spots  between  the  subeostal  and  median 
nervures,  dividing  ecjually  the  distance  from  the  base  to  the  tip  of 
the  wing,  the  inner  ovate,  and  scarcely  half  as  large  as  the  outer 
roundish  one;  a  third  small  ovate  spot  at  the  fii'st  divarication  of  the 
median  nervure,  and,  sometimes,  a  fourth  small  ovate  spot  between 
the  terminal  divarications  of  the  subcostal;  sometimes  a  suljmarginal 
row  of  sjjots. 

Beneath  dull  fulvous,  the  primaries  with  brownish  spots,  the  sec- 
ondaries with  very  large  silvery  white  spots,  encircled  with  yellowish 
brown;  the  darker  parts  of  the  primaries  are  as  follows:  the  basal 
half  of  the  wing,  beneath  the  median  nervure,  fuscous;  the  basal  tv/o- 
thirds  of  the  costal  area  obscured  with  fuscous;  a  dark  sjiot  occupying 
the  upper  half  of  the  middle  of  the  cell;  a  large  oblong  quadrate 
spot  between  the  subcostal  and  median  nervures,  extending  from  just 
within  the  tip  of  the  cell  (where  it  encloses  a  yellow  spot)  more  than 
half-way  to  the  outer  margin ;  above  its  basal  third  a  slight  infusca- 
tion;  a  quadrate  spot  between  the  first  and  second  median  nervules, 
its  outer  border  reaching  the  second  median  nervule;  a  submar- 
ginal  row  of  spots  just  without  the  row  of  yellow  spots  on  the 
upper  surface,  those  between  the  subcostal  and  median  nervures 
sagittate.  The  spots  on  the  secondaries  are  as  follows:  a  very  large 
oblong-oval  one  in  the  mi<ldle  of  the  interspace  between  the  subcostal 
nervure  and  its  first  nervule,  two  spots  dividing  e(jually  the  interspace 
between  the  subcostal  and  median  nervures,  the  inner  oblong-oval,  as 
large  as  the  first  mentioned,  the  outer  the  largest  on  the  wing,  and 
subquadrate;  the  latter  forms  one  of  a  straight  discal  row  of  spots 
sub})arallel  to  the  outer  border,  the  others  being  as  follows:  a  spot 
similar  to  the  first  two  mentioned,  situated  between  the  median  and 
submedian  nervures;  a  small  roundish  or  ovate  spot  between  the  latter 
and  the  largest  spot,  and  beyond  the  largest;  a  roundish  or  subtrian- 
gular  spot,  half  as  large  as  the  first  mentioned  spot,  situated  near  the 
outer  angle ;  above  this,  at  right  angles  to  the  extremity  of  the  straight 
row,  a  small  roundish  spot;  a  submarginal  row  of  five  small  roundish 
spots,  those  betw(>en  the  subcostal  and  median  nervures  small  and 
marginal,  sometimes  obsolete.  Expanse  of  wings  one  inch.  Taken 
at  Norway,  Me.,  June  13th,  by  Mr.  Smith. 

Mr.  S.  H.  Scudtler  stated  that  he  had  recently  been  studying 
the  mole  crickets,  Avith  a  view  totheir  classification,  and  found 
that  they  were  naturally  divisible  into  two  groups.     For  one 
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he  ret.iiiR'tl  the  name  of  Gryllotalpa,  under  which  all  the 
species  had  formerly  been  grouped,  and  to  the  othei-  a})phed 
that  of  Scapteriscus ;  these  two  groups  Avere  separated  by 
the  following  characteristics. 

In  Scapteriscus  the  posterior  margin  of  the  stcrnnni  of  the  eighth 
abdominal  segment  of  the  S  is  produced  into  a  stout  prominent  cen- 
tral tooth ;  in  Gryllotalpa  the  margin  is  entire. 

The  mesosternal  ridge  of  Gnjllotalpa  is  prominent,  and  almost 
equally  so  throughout;  that  of  Scapteriscus  is  never  prominent  on  the 
anterior  half  of  the  segment,  and  is  often  limited  to  the  posterior 
half,  or  is  even  obsolescent. 

The  fore  trochanter  of  Scapteriscus  is  large;  the  free  portion 
almost  always  equals  the  tibial  dactyl  in  length,  and  is  of  about  the 
same  size  at  the  tip  as  at  the  base;  that  of  Gryllotalpa  is  proportion- 
ally small,  seldom  exceeding  half  the  length  of  the  tibial  dactyls;  the 
Ibrm  is  cultrate  or  lenticular. 

Scapteriscus  is  furnished  with  only  two  fore-tibial  dactyls,  both  of 
which  are  movable;  Gryllotalpa  has  two  movable  dactyls  besides  a 
second  pair  Avhich  are  immovable. 

With  but  few  exceptions,  the  hind  femora  of  Scapteriscus  more 
than  equal  the  pronotum  in  length,  Avhile  in  Gryllotalpa  they  are 
always  shorter  than  the  pronotum. 

In  Gryllotalpa  the  length  of  all  the  hind  tarsal  joints  taken  together 
seldom  exceeds  half  the  width  of  the  pronotum,  while  they  equal  its 
whole  width  in  Scapteriscus. 

The  hind  tarsal  claws  of  Scapteriscus  are  clothed  with  short  hairs 
nearly  to  the  tip;  those  of  Gryllotalpa  have  hairs  only  at  the  base. 

The  tegminaof  Scapteriscus,  with  but  few  exceptions,  cover,  when 
at  rest,  two-thirds  of  the  abdomen;  in  Gryllotalpa  they  seldom  con- 
ceal more  than  one-half  of  the  abdomen. 

The  nervures  of  the  middle  field  of  the  tegmina  in  the  females  of 
Gryllotalpa  are  distant  and  rather  irregular,  somewhat  resembling 
those  of  the  males ;  in  Scapteriscus  they  are  approximate,  regular 
and  straight. 

The  anal  cerci  are  longer  than  the  pronotum  in  Gryllotalpa  ;  shorter 
in  Scapteriscus. 

Finally,  the  ninth,  and  sometimes  the  eighth  abdominal  segments 
are  furni.-hed  above,  in  Gryllotalpa,  with  two  transverse  lateral  rows 
of  long  hairs  directed  inwards,  as  if  to  keep  the  long  folded  wings  in 
place;  these  are  absent  from  Scapteriscus,  where  the  Avings  are 
equally  long  and  simUarly  folded. 

Only  one  species  of  Scapteriscus  has  been  found  without  the  limits 
of  South  and  Central  America,  and  that — occurring  in  a  single  in- 
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stance  ill  Kiiropc, — must  undoubtedly  ])(!  considered  an  enii^frant  from 
tiic  same  warm  repons;  tlie  members  of  the  genus  GriiUolalpa,  on  the 
contrary,  are  found  tJiroughout  the  whole  world,  not  excluding  Central 
and  South  America. 

Comparing  these  two  genera  with  (heir  nearest  allies,  TridaclijluK, 
Ci/llii(lro(Ies,  etc.,  we  iixul  great  and  striking  dilferences — dillerences 
whicli  arc  extraordinary  ccmipared  with  those  which  divide  Scapteris- 
riis  and  (iri/llofdl/xi ;  the  com{)aratively  simple  fore  tibia,  and  the 
abnormal  api)endages  which  sui>plant  the  hind  tarsi  in  Tridacti/lus — 
the  abbreviated  legs  fitting  into  cavities  in  the  body,  and  the  absence 
of  articulated  appendages  at  the  extremity  of  the  abdomen  in  Cylin- 
ilnidcs — these  chara(;teristics  are  far  more  important  than  the  sexual 
sculj)tui-e  of  the  abdomen,  the  ultimate  neuration  of  the  tegmina,  the 
length  of  the  legs,  the  contour  of  the  trochanters,  or  the  digitation  of 
the  tibi;e,  Avhich  separate  Scapterlscus  and  Gryllo.'alpa. 

The  facts  cited  above  present  two  features  which  bear  upon  the 
(juestion  of  the  origin  of  species. 

first:  these  little  mole  crickets,  so  unique  in  their  structure  as  to 
be  widely  separated  from  their  nearest  allies,  are  spread  uniformly 
o^er  the  whole  sin-face  of  the  globe;  but  few  species  occur  in  any  one 
place,  and  at  least  one  is  found  in  every  temperate  or  hot  region. 

Now,  if  species  originate  or  change  from  physical  causes,  or  by 
"Natural  Selection,"  why  is  it  that  under  every  physical  condition 
and  surrounded  by  every  variety  of  antagonism  possible  in  their 
habitat,  this  same  unitjue  structural  form  has  sprung  up  all  over  the 
globe  ? 

Again,  how  can  such  theories  account  for  another  feature — com- 
mon, indeed,  to  all  natural  groups — that  it  is  not  one  striking 
characteristic  which  separates  Scapterlscus  and  Gnjllolalpa,  and 
which  "Natural  Selection"  might  have  seized  upon,  with  reference  to 
some  special  benefit,  but  a  combination  of  features  which  have  no 
apparent  dependence  upon  each  other,  correlated,  but  not  necessarily 
connected  V  Why  should  "Natural  Selection,"  altering  for  its  own 
purpose  the  palm  of  the  four-fiugered  mole  cricket  into  that  of  the 
two-fingei'cd  species  in  South  America;  or,  developing  in  South 
America,  from  some  previous  synthetic  form  of  mole  cricket,  both  the 
present  four-fingered  and  two-fingered  species,  and  in  other  parts  of 
the  world  the  four-fingered  species  only — destroying  at  the  same  time 
the  primeval  form  all  over  the  surface  of  the  globe— at  the  same 
time,  place  rows  of  hairs  on  the  hinder  pai't  of  the  abdomen  of  the 
tetradactylate  group,  and  none  on  that  of  the  didactylateV  or  make 
the  veins  of  the  tegmina  of  the  9  of  one  group  distant  and  in-egular, 
and  those  of  the  other  straight  and  approximate?  Why  furnish  the 
eio-hth  abdominal   segment  of  the  <I  of  one  with   a  projecting  tooth, 
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and  deprive  those  of  the  others  of  such  a  prominence  ?  Wh}^  give 
one  long  and  the  other  short  anal  cerci,  or  clothe  the  hind  tarsal  nails 
of  one  with  short  hairs  and  leave  the  other  naked?  What  have 
these  features  to  do  with  the  differences  of  structure  we  have  men- 
tioned in  the  pahn-shaped  fore  leg,  or  in  the  length  of  the  hind  leg  ? 
These  and  similar  difficulties,  arising  on  every  hand,  seem  to  attend 
every  derivative  theory  of  the  origin  of  species. 

Dr.  A.  S.  P.ackard,  Jr.,  read  tlie  following  account  of  two 
species  of  salt  fly,  by  Mr.  Cox  : — 

"I  send  you  the  larva  and  pupa  of  a  dipterous  insect  (Ephydrd) 
found  in  the  salt  brine  at  the  salt  works  near  Ecpiality,  Gallatin 
County,  Illinois,  in  such  prodigious  quantities  as  to  fill  up  the  wooden 
conduit  pipes.  These  pujiaj  are  gregarious,  collecting  in  masses,  and 
form  great  rope-like  bunches,  by  clinging  around  small  fibrous  roots 
on  the  sides  of  the  little  ditch  that  conveys  the  brine  from  the  first 
'Graduation  or  Thorn  house,'  to  the  pump  at  the  furnace. 

"The  brine,  as  it  comes  from  the  well,  has  a  strength  equal  to  7 ^^^ 
Baume,  and  is  graduated  after  the  German  plan,  by  showering  it  suc- 
cessively over  thorn  bushes  aiTanged  on  beams  from  toji  to  bottom  of 
tlu'ee  separate  frames,  from  forty  to  forty-five  feet  high,  called  'Grad- 
uation or  Thorn  houses.' 

"What  is  remarkable  in  this  is,  that  the  above  larvse  can  nowhere 
be  found  except  in  the  brine  after  first  graduation,  that  is,  passed 
over  the  first  house,  when  they  are  found  in  such  quantities  as  to 
prove  a  great  nuisance.  Neither  in  the  fresh  water,  weak  brine,  or 
brine  of  second  and  third  graduation  can  they  be  found  at  all. 

"The  people  at  the  works  believe  that  they  are  generated  by  some 
peculiar  property  in  the  water  acquired  after  first  graduation.  I 
send  them  in  their  favorite  brine.  Professor  Leo  Lesquereux  found  a 
new  species  of  plant  in  the  brine  pools.  The  short  time  at  our  dispo- 
sal was  so  much  taken  up  with  geology,  the  object  of  our  visit,  that  I 
forgot  to  collect  specimens  of  the  plant,  which  was  abundant.  I  hope 
soon  to  revisit  the  locality,  when  I  will  try  to  collect  some. 

"The  pupa  of  a  species  of  Eristalis  was  found  in  the  same  place. 
The  fly  of  the  first  worm  sent  you  (identified  by  Baron  Osten-Sacken 
as  a  species  of  EpIn/'Ira)  was  seen  in  great  abundance  on  the  pool 
at  the  bottom  of  the  Graduation  house.  When  alarmed  they  will  fly 
up  a  few  inches  from  t'le  water,  then  alight  upon  it  again  in  another 
place,  and  will  glide  about  upon  its  surface  with  rapidity  and  the 
greatest  ease.  I  think  the  worms  come  from  a  small  egg,  deposited 
by  the  fly,  which  sinks  to  the  bottom  of  the  water,  where  it  is 
hatched,  and   the  first  visible  stage   of  life  is    a   very  small  white 
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mafrgot,  that  crawls  oi-  rather  wriggles  about  on  (he,  hottoin  until  the 
pupa  is  matured;  they  then  attach  themselves  by  their  abdominal 
appendages  to  sticks  and  njots  and  to  one  another,  forming  great 
knots  or  ropes.  In  this  way  they  remain  fixed  until  the  (ly  is  devel- 
oped. I  send  you  some  of  the  small  white  maggots;  you  have  already 
some  of  the  pupa>  and  empty  cases." 

Similar  flies  had  been  observed  living  in  salt  vessels  in  the  Grad- 
uation houses  of  the  salt  works  in  Saxony,  Prussia  ;  and  it  Avill  be  in- 
teresting'to  learn  whether  these  species  are  peculiar  to  brine  of  the 
exact  strength  noted  by  Mr.  Cox,  or  whether  they  can  be  detected 
elsewhere.  He  hoped  the  whole  history  of  these  singular  insects 
would  be  unravelled  during  another  season. 

In  this  connection  Dr.  Packard  stated  that  he  had  observed  the 
metamorphosis  of  a  gnat,  (Chironomus)  allied  to  the  mosquito,  which 
lives  in  the  larva  and  pujia  state  on  the  floating  eel-grass  in  Salem 
harbor. 

Dr.  Packard  had  also  received  a  puparium  found  by  Dr.  T. 
D'Oremieulx  of  New  York,  in  the  sea-weed  on  the  shores  of  Narra- 
gansett  Bay,  which  is  scarcely  distinguishable  from  the  puparia 
received  from  the  salt  works  of  Illinois.  Dr.  Packard  had  also 
collected  the  puparium  of  an  Ephydra,  at  Square  Island,  Labrador, 
but  it  was  undoubtedly  found  in  a  fresh-water  or  brackish-water  lake, 
for  the  specimen  slipped  into  his  collecting  bottle  without  attract- 
ing notice,  but  had  it  been  found  on  the  sea-shore  it  would  have 
imdoubtedly  gained  attention.  It  differs  very  slightly  from  the  IIU- 
nois  puparium,  chiefly  in  the  larger  abdominal  legs,  or  tubercles  with 
hooks.  Dr.  Packard  thought  that  these  puparia  probably  belong  to 
three  distinct  species  of  Epinjdra,  the  pupa-cases  themselves  appar- 
ently not  furnishing  specific  characters,  as,  so  far  as  he  knew,  the 
cylindrical  ones  of  Anthovvjia,  etc,  do  not. 

Besides  these  two  halophilous  insects,  the  Ephydra  of  Narragan- 
sett  Bay,  and  the  Chironomus  from  Salem  Harbor,  there  is  only  one 
other  salt-water  insect  known  in  New  England.  Several  years  since. 
Dr.  Packard  found  the  larva;  of  a  species  of  Mycrahjmna  ?  living  in 
the  green  thread-like  algte  at  low-water  mark  in  Casco  Bay.  Whether 
the  larvae,  for  they  were  common,  feed  upon  the  algae,  or  are  carniv- 
orous, like  most  of  the  Staphylinide,  was  not  observed. 
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February  5,  1868. 
The  President  in  the  Chair.     Forty-two  members  present. 

Mr.  Theodor  Eulenstein  of  Canstatt  near  Stuttgart,  Wiirt- 
temberg,  was  elected  a  Corresponding  Member. 

Dr.  T.  M.  Brewer  read  a  paper  on  the  house  s[)arrow  of 
Euroj^e,  defending  it  from  tlie  supposed  destructive  habits 
recently  atti'ibuted  to  it. 

He  showed  that  all  the  best  English  ornithologists  are  either 
silent  as  to  its  destructiveness  or  contend  that  the  good  it  does 
very  far  exceeds  the  harm.  He  quoted  from  Bewick,  Thompson, 
Selbv.  Mudie,  Yarrell  and  Maegillivray,  all  of  Avhom  bear  witness  in 
favor  of  the  great  benefits  the  sparrow  confers  in  the  destruction  of 
injurious  insects. 

He  read  an  extract  from  the  report  of  a  commission  to  the  Sen- 
ate of  Fi'ance,  furnishing  very  strong  evidence  in  favor  of  the  use- 
fulness of  the  sparrow,  showing  that  at  all  times,  at  least  one-half 
of  its  food  consists  of  insects,  and  at  some  times  almost  exclusively; 
that  wherever  the  sparrows  have  been  unwisely  destroyed,  injurious 
insects  have  immediately  increased  to  such  an  extent  as  to  become  a 
calamity,  destroying  crops;  and  that  in  several  countries  the  sparroAvs 
have  been  re-introduced  and  stringent  laws  passed  for  their  protection; 
this  had  occui-red  in  Hungary,  Baden,  and  in  different  districts  of 
France.  One  instance  was  cited  to  show  that  a  single  pair  of  spar- 
rows have  been  known  to  destroy  over  seven  hundred  cockchafers  in 
feeding  one  brood. 

Dr.  Brewer  stated  that  the  spaiTOws  already  introduced  into  New 
York,  have  accomplished  wonders  in  the  destruction  of  the  measure 
worms  in  that  city,  and  also  in  the  neighboring  cities.  In  the  summer 
of  18G7,  it  was  stated  the  sparrows  were  seen  actively  at  work  all 
over  New  York,  clearing  the  trees  of  these  worms,  and  so  successfully 
that  the  foliage  of  none  was  known  to  have  been  eaten.  The  spar- 
rows are  already  regarded  with  great  favor  in  New  York,  commo- 
dious thatched  bird-houses  having  been  constructed  for  them ;  in  some 
of  the  parks  they  are  regularly  fed,  and  are  great  favorites  with 
the  children. 

Great  expectations  have  been  formed  in  regard  to  the  services  they 
may  render  in  this  country,  not  only  in  keeping  down  the  measure 
worm,  but  also  in  destroying  canker  Avorms,  caterpillars,  and  possibly 
the  curculio. 
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Mr.  S.  11.  SciuMt'i-  stated  that  he  had  ))uri)0.sed  to  watdi 
the  trarisfoi-matio!i  of  our  grasshoppers,  during  the  coming 
summer,  to  determine  tlie  relative  rank  of  the  famihes  of 
Orthoptera.  All  entomologists,  German  as  well  as  French, 
English  and  American,  have  ]>laced  the  Forficnlina  (unless 
distinguished  as  a  separate  order)  at  the  head  of  tlie  gi'oup, 
the  Blattina  second,  the  Phasmidae  and  Mantidae  third,  the 
Grvlloik'a,  Locustina  and  Acrydii  last.  Burmeister  and  De 
ILuin  have  changed  the  order  of  the  latter  families,  but  the 
general  arrangement  remains  the  same. 

Graber  has  recently  puhlished*  some  observations  wliich  bear  di- 
rectly upon  the  point,  but  lie  has  drawn  no  deductions  from  them. 
His  studies  on  the  transformations  of  these  insects  lead  him  to  divide 
them  into  two  groups,  the  saltatorial  and  non-saltatorial  orthoptera. 

In  the  latter  group,  the  first  indication  of  wings  in  the  young  in- 
sect is  a  slight  expansion  of  the  outer  hinder  borders  of  the  dorsum  of 
the  meso-  and  meta-notum;  this  grows  larger  with  succeeding  moults, 
and,  just  before  the  final  moult,  becomes  an  extensive  lajajDet,  which 
shows  no  sign  of  disruption  from  the  segments;  the  veins  of  the 
future  wing  are  already  mapped  out,  but  they  are  only  horizontal 
dorsal  extensions  of  the  thoracic  segments.  In  the  former  group  the 
win"-s  arise  as  little  lappet-like  vertical  extensions  of  the  pleura  of  the 
meso-  and  meta-notum,  and  are  directed  slightly  backward;  in  a  second 
or  third  period  they  become  separated  by  a  suture  from  the  segments 
of  which  they  are  but  prolongations,  and  in  the  succeeding  stages  the 
wings  are  bent  over,  separated  clearly  from  their  segments  as  proper 
appendages,  and  assume  a  dorsal,  horizontal  or  roof-like  jiosition  in- 
stead of  their  former  lateral  and  vertical  one.  Tliey  have  left  the 
embryonic  position  retained  by  the  other  group  through  life,  and  have 
attained  a  higher  one.  The  saltatorial  orthoptera  must  then  be 
placed  above  the  other  groups  of  orthoptera,  contrary  to  the  usage  of 
all  previous  writers. 

The  Custodian  announced  the  purchase  of  a  large  collec- 
tion of  birds,  reptiles  and  insects,  obtained  by  Dr.  C.  H.  Van 
Patten  during  his  residence  in  Guatemala. 

*Zur  Entwjckelung>gesclnchte  und  Eeproductionsfahigkeit  der  Orthopteren. 
Sitzungsb.  der  K.  Akad.  der  Wisseuschafteu  zu  "Wieu;  Math.-naturw.  Classe; 
Band  ^.V.,  307. 


1868.]  391  [Lyman. 

February  19,  1868. 

Vice  President  Dr.  C.  T.  Jackson  in  the  cliaii*.     Thirty-two 
members  present. 

Mr.  Theodore  Lyman  exhibited  an  ajiparatus  invented  by 
Mr,  Setli  Green  for  hatching  tlie  spawn  of  the  shad. 

It  consists  of  a  box,  so  arranged  with  floats  at  the  .sides  as  to  be 
slightly  raised  at  one  end;  the  bottom  is  made  of  wire-gauze,  sixteen 
wires  to  the  inch,  upon  which  the  eggs  are  phiced.  The  box  is  an- 
chored, with  the  raised  end  directed  up  the  stream,  and  the  water, 
which  is  deflected  into  it  by  the  bevelled  edge  of  a  cross-bar,  keeps 
the  eggs  in  constant  but  easy  motion.  When  the  young  are  hatched, 
they  are  suffered  to  pass  out  through  a  wire  netting  of  large  meslies, 
ten  wires  to  the  inch,  at  tlie  end  of  the  box.  This  is  done  at  night, 
when  their  natural  enemies,  the  larger  fish,  leave  them  undisturbed. 
Unlike  most  of  the  fry  of  river  fish,  the  young  shad  swim  imme- 
diately to  the  deepest  part  of  the  stream,  and  are  at  once  safe  ti-om 
their  foes. 

Mr.  Lyman  also  exhibited  a  model  of  a  fish-breeding  establishment, 
and  explained  the  manner  of  raising  trout.  As  these  fish  will  only 
deposit  their  spawn  upon  pebbly  bottoms,  the  ponds  in  whieh  thev 
are  kept  are  furnished  with  mud,  while  the  artificial  streams  which 
feed  the  ponds  are  supplied  with  clean  gravel.  The  breeder  places 
boards  over  portions  of  these  streams,  and  the  shady  places  thiLs 
formed  are  sought  by  the  fish  in  the  breeding  season.  Here  they  are 
easily  caught  without  disturbing  the  fish  in  the  pond,  and  the  spawn 
can  be  extracted  at  will. 

Mr.  Albert  S.  Bickmore  read  a  paper  describing  liis  joui-ney 
from  Canton,  through  the  interior  of  China,  to  Haukow,  on 
the  Yangtse. 

He  first  passed  through  the  delta  of  the  Sikiang,  whose  broad,  fer- 
tile banks  support  a  most  dense  population.  Mr.  Bickmore  thinks 
the  continued  fertility  of  these  low  lands  can  be  accounted  for  in  two 
ways:  first,  the  Chinese  are  careful  to  save  everything  that  can  pos- 
sibly serve  as  manure — in  some  places  even  to  the  hair  they  shave 
from  their  heads;  and,  secondly,  these  fields  are  subject,  at  least  once 
a  year,  to  floods,  which  cover  them  with  a  rich  deposit  of  fine  nuul. 
At  Wuchau,  eighty  miles  up  the  Sikiang,  Mr.  Bickmore  reached  the 
last  missionary  outpost,  and  induced  the  missionary  then  visiting  that 
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city  to  accompany  him  up  the  Kwcikuiiy  river  to  Kweiliii.  llic  capital 
of  the  province  of  Kwanj^si. 

These  rivers  arc  so  dangerous  on  account  (jf  robbers  tliat  the  Chi- 
nese boats  never  go  up  or  down,  excepting  in  large  num})(;rs.  Mr. 
Bickmon!  passed  a  mandarin's  boat  that  had  been  robbed  the  first 
night  after  k'aving  the  cai)ital.  Smuggling  is  universally  practiced, 
and  the  mandarin  boats,  which  carry  tlie  oflicials  and  are  not  lial>le  to 
be  searched,  improve  every  opportunity  of  avoiding  the  customs. 
The  whole  country  from  Wucliau  to  Kwcilin,  a  distance  of  two  hun- 
dred miles,  is  in  a  state  of  such  complete  anarchy  that  every  village 
has  its  own  fort,  where  all  the  rice  and  clothing  not  needed  from  day 
to  day  are  stored  for  safety. 

From  Kweilin  Mr.  Bickmore  continued  nortliward  down  tlic  Siang 
and  Yangtse  rivers  to  Ilaukow  and  Shanghai. 

The  object  of  this  journey  was  to  ascertain  the  nature  of  the  rocks 
and  their  order  of  position  in  the  region  traversed.  The  lowest  form- 
ation is  i/ninite,  on  which  rests  a  second  series  of  rocks  composed  of 
f/rits  and  shales.  These,  in  turn,  are  covered  by  the  third  formation 
of  old  limestones,  which  Mr.  Bickmore  considers  as  probably  belonging 
to  the  Devonian  period.  On  them  lie,  Iburthly,  another  series  of 
limestone  strata,  which  are  probably  later  than  the  carboniferous,  and 
may  be  of  Triassic  age.  IMr.  Bickmore  found  that  water  connnuni- 
cation  really  exists  between  the  Sikiaug  and  the  Yangtse  river 
systems,  so  that  a  traveller,  leaving  Canton  in  the  rainy  season,  can 
make  a  journey  of  two  thousand  miles  through  the  interior,  and  reach 
the  seacoast  at  Shanghai  in  one  and  the  same  boat. 

Mr.  H.  Mann  read  a  letter  from  Dr.  Sturtevant,  accom- 
panying- cones  of  tlie  white  pine  which  were  found  in  a  peac 
bog  at  Framingliam.  This  bog  A\'as  originally  a  small  cove 
of  water,  shallow  at  the  edge  and  deepening  toward  the 
centre.  For  about  five  feet  the  muck  forms  a  compact  de- 
posit, showing  no  trace  of  structure  ;  it  then  becomes  amass 
of  reddish  vegetable  fibre,  with  pine  cones  imbedded  at  tlie 
depth  of  three  feet.  Seeds  of  the  pine  are  also  Ibund  upon 
the  upper  surfice  of  this  vegetable  deposit. 

Dr.  Charles  T.  Jackson  presented  two  specimens  of  fossil 
or  submarine  guano,  which  he  had  recently  received,  from 
the  i)lantation  of  Mr.  Toomers,  in  the  vicinity  of  Charles- 
ton, S.  C. 
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Tiie  following  chemical  analysis  proved  it  to  be  true  guano: — 


Water 

Organic  matter       .  .  .  .  •         _• 

Phosphate  of  lime  (with  a  little  phosphate  of  iron) 
Carbonate  of  lime  ...... 

Soda       ........ 


Siliceous  sand 


5.00 

2.3-t 

fiO.OO 

10.00 

2.06 


20.00 

100.00 


32.29 

28.70 


Separated  by  another  analysis,  there  was  found:  — 

Phosphoric  acid       ...... 

Lime       ........ 

This  fossil  guano  is  filled  with  casts  of  shells,  which  appear  to  be 
Terebratuke  and  is  probably  of  tertiary  age,  but  as  yet  no  description 
of  the  geological  character  of  the  deposit  has  been  received. 


Section  of  Entomology.     February  2G,  1868. 

Mr.  B.  P.  Mann  in  the  chair.     Seven  members  present. 
The  Secretary  read  the  following  paper  : — 

Ox   THE    Structure    of    the    Ovipositor,  axd  Homologous 
Parts  ix  the  Male  Ixsect.     By  A.  S.  Packard,  Jr. 

The  rudiments  of  the  ovipositor  of  Bombm  ferviiluft  appear  before 
the  larva  has  attained  its  full  size,  as  in  specimens  whose  tegument 
had  been  iiardened  by  alco- 
hol, the    rudimental    "rhab-  O      O  <:D^CI> 
dites"  —  as   Lacaze-Duthiers 
terms   the    elements  of   the 
ovipositor — could  be   feintly 
seen.     When    the    lar\a    is 
about   full-grown,  the   three 
terminal  segments  (eight  to 
ten)   appear,  as  represented 
in  Fig.  1.     The  broad,  large 
sternites  are   separated  by  a 
well-marked  suture  from  the 
pleurites.  Just  behind  the  middle  of  the  eighth  sternite.  and  at  a  little 
distance  from  the  mesial  line,  arc  situated  a  pair  of  flattened  tubercles, 


Fisr.  1. 


Fig.  2. 


Packard.] 


394 


[February  26, 


obloiiLT-oval  ill  foriii.  These  tubercles  (Fig.  1,  a)  are  the  riuliments  of 
the  first  pair  of  rhibdites.  Just  in  front  of  the  base  of  the  ninth  seg- 
ment arise  two  pairs  of  tuljercles,  whose  development  is  farther  ad- 
vanced than  that  of  the  first  pair  of  rhabdites.  The  second  or  outer 
pair  ((■)  are  long  and  slender,  and  curved  at  right  angles,  so  that  their 
tips  are  ])lac'ed  in  fi'ont  of  those  of  the  third  j)air  (h).  These  are  tri- 
angular, with  their  bases  nearly  tou(;hing  on  the  mesial  line.  Be- 
tween the  ends  of  the  third  ])air  is  the  external  ojieningof  the  oviduct. 
In  a  succeeding  stage  (Fig.  2),  when  the  changes  to  the  pupa  state 
have  begun,  the  first  pair  of  rhabdites  increase  in  length,  but  still 
retain  their  former  position.  Tlie  two  other  pairs  lengthen  out, 
especially  the  inner  or  third  pair,  while  the  outer  pair  are  less  curved. 
In  a  farther  advanced  stage  (Fig.  3)  of  the  semi-pupa,  the  greatest 
change  has  occurred  in  the  first  pair  of  rhabdites  which  have  greatly 
increased  in  length  (the  development  of  the  others 
having  remained  more  stationary),  and  now  closely 
meet  over  the  mesial  line  of  the  body,  while  their 
ends  are  pointed  outwards  nearly  at  right  angles 
to  their  basal  two-thirds.  The  insertion  of  the 
third  pair  (b)  seems  now  to  be  set  back,  the  first 
^°-  ^-  and  third  apjjearing  as  if  arising  fi'om  the  eighth 

abdominal  segment,  as  we  incorrectly  stated  they  were  in  these  Pro- 
ceedings, Vol.  X,  p.  281. 

In  the  next  stage  (Fig.  4,  front  and  side  view),  the  eighth  urite,  or 
sternite,  has  been  drawn  within  the  abdominal  cavity,  and  there 
become  greatly  aborted  so 
that  the  three  rhabdites 
appear  as  if  they  all  took 
their  origin  from  the  ninth 
ring,  as  supposed  by  La- 
caze-Duthiers,  in  his  elab- 
orate work  on  the  Fe- 
male Genital  Armor.  The 
eighth   pleurites   and   ter-  Fig.  4. 

gum,  however,  still  appear.  Tlie  ninth  are  partially  aborted,  the 
tergal  and  pleural  portions  of  the  arthromere  having,  when  seen  from 
below,  disappeared,  the  ovipositor  resting  upon  the  sternite.  The 
tergal  portion  is  much  smaller,  and  seen  from  above  is  partially  re- 
tracted beneath  the  eighth  tergite.  The  seventh  and  tenth  arthro- 
meres  are  unchanged,  the  latter  being,  however,  a  little  smaller. 

Tlie  first  pair  of  rhabdites  (or  octo-rhabdites)  still  diverge  at  their 
tips,  which  reach  to  the  outer  third  of  the  two  other  pairs.  The  ends 
of  the  second  pair  rest  on  the  base  of  the  tenth  segment.  In  a 
lateral  view  (Fig.  4),  the  relation  of  the   parts  is  better  seen.     The 
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ovipositor,  as  the    three  pairs  of  rhabdites  taken  collectively  may 
now  be  called,  appears  as  if  appended  to  the  ninth  nrite. 

In  a  succeeding  stage  (Fig.  5),  the  six  rhabdites  are  very  equal  in 
size.  The  first  pair  diverge 
from  their  base,  and,  as  seen 
in  the  side  view,  are  laid  over 
on  each  side  of  the  other  two 
and  thus  form  a  sort  of  sheath 
for  the  other  two  pairs.  The 
second  pair  is  the  larger  of 
the  two,  the  true  sting  being 
formed  by  the  union  of  the 
innermost  and  slenderer  pair. 

After  this  the  three  pairs  unite  more  closely,  and  are  retracted 
gradually  within  the  abdominal  cavity  (See  these  Proceedings,  Vol. 
X.,  p.  295,  figs.  3  and  4)  until  in  the  mature  pupa  they  are  entirely 
concealed. 


Fig.  5. 


The  corresponding  parts  in  the  male  (Fig.  6,  B.  vagam)  consist  of 
thi-ee  pairs  of  tubercle-like  outgrowths  from  the  urites  of  the  ninth 
ring.     There  are  two  very  unequal  pairs   of  fleshy  tubercles  situated 
parallel  to  each  other  on  the  hind  edge  of  the  ninth  ring.     The  outer 
pair   (2)    are  large   and  rudely  conical.      The 
inner  pair   (,?/)    are  linear   oval,  and   arranged 
antero-posteriorly  upon  the   mesial  line  of  the 
body.     Immediately  in  front  is  the  anterior  pair 
of  tubercles  (x) ,  which  are  a  little  shorter  and 
broader  than  the  mesial  pair,  but  which  together 
form  an   inverted  A,  of  which  the  apex  rests 
'^'   '  over  the  suture,  between  the  eighth  and  ninth 

rings,  while  the  posterior  ends  diverge  outwards,  abutting  upon  the 
external  pair  of  tubercles.  Upon  looking  at  these  parts  in  the  pupa, 
the  tubercles  exposed  in  the  semi-jnipa  are  seen  to  be  merelv  the 
extremities  of  much  longer  parts  which  are  concealed  beneath  the 
crust  in  that  stage.  Whether  these  parts  are  present  in  the  larva,  as 
the  homologous  parts  are  in  the  female,  as  is  most  probable,  I  have  not 
specimens  of  male  larvaj  to  enable  me  to  decide.  All  the  parts  taken 
together  are  situated  in  a  triangular  area.  The  lining  of  the  termin- 
ation of  the  intestine,  which  is  drawn  out  when  the  larva  skin  is 
removed,  shows  the  position  of  the  anal  orifice  in  relation  to  the 
genital  armor.  It  ojjcns  just  above  the  inner  pair  of  linear  tubercles. 
The  genital  armor  of  the  male  pupa  in  the  natural  position  appears, 
when  seen  from  beneath,  as  two  pairs  of  tubercles,  situated  between 
the  last  abdominal  ring  and  the  eighth  urite,  occupying  a  transversely 
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obloiiL'  area,  wlicn  iM-fore  it  was  triangular,  owing  to  the  absence  of  the 
A-^hapc'il  pail-  of  tubc'rclL's,  which  are  now  concealed  from  view.  The 
eighth  nrite,  still  more  triangular  and  pointed,  covers  them  in.  The 
mesial  |)arallel  pair  are  much  changed  in  form,  since  tliey  are  each 
curved  outwards,  and  diverge  at  both  extremities  like  an  X.  Upon 
pulling  the  whole  apparatus,  with  the  neighboring  rings,  out  like  the 
section  of  a  telesco})e,  we  find  that  it  has  greatly  increased  in  size, 
and  that  it  has  become  wholly  separated  from  the  rest  of  the  abdo- 
men, being  attached  by  its  integuments,  and  that  the  V-shaped 
parts  of  the  tubercle  are  obsolete.  The  base  is  partially  covered 
above  by  the  obtusely  triangular  tergite,  and  below  by  a  thin,  scjuare, 
lamellate,  finely  setose  urite.  The  bases  of  the  outer  larger  pair  of 
hook-like  organs  are  inclosed  in  the  remnants  of  the  ninth  ring.  It 
is  short,  complete  above,  but  becomes  obsolete  beneath.  The  outer 
hooks,  or  rhabdites,  are  three  times  as  long  as  broad,  and  consist  of 
two  portions;  one  basal,  and  the  other  terminal,  and  provided  with 
several  hooks.  At  their  bases  they  approach  each  other  very  closely, 
only  a  slight  fissure  intervening;  then  they  suddenly  narrow  towards 
the  middle,  and  continue  of  the  same  width  to  the  end;  both  sides 
are  parallel  and  curve  inwards  so  much  that  the  tips  are  near  to  each 
other,  by  a  distance  equal  to  the  breadth  of  either  of  the  pieces. 
The  terminal  piece  which,  in  reality,  is  nearly  square,  consists  of  two 
portions  separated  by  an  obliijue  suture,  of  which  the  outer  piece  is 
the  smaller,  and  terminates  in  a  sharp  slender  booklet,  bent  inwards 
itself,  and  placed  on  the  inner  side,  next  the  hooks  of  the  inner  and 
middle  pairs  of  oi'gans. 

The  inner  pair  of  booklets,  which  are  long,  slender,  and  curved 
inwi'.rds  and  downwards,  arise  parallel  to  the  base  of  the  outer  por- 
tion of  the  outer  pair  of  hooks.  The  basal  portion  to  which  they  are 
attai'lied  are  united  to  form  an  oval  fleshy  piece,  which  Is  apparently 
thrust  out  from  between  the  outer  pair  of  hooks. 

Viewed  from  beneath,  the  outer  pair  of  hooks  are  smaller  and 
shorter,  in  form  more  triangular,  with  more  acute  and  incurved  tips, 
whicli  inclose  a  broader  interspace.  The  outer  portion  of  the  hook 
described  above,  does  not  appear  on  the  lower  side.  On  the  con- 
trary there  is  a  deep  suture  beneath  it,  and  thus  there  is  another 
longer  piece  which  forms  a  hook-like  prolongation  on  the  under  side 
of  the  basal  piece. 

In  the  young  of  yEschna  and  Agrion  the  development  of  the  ovi- 
positor seems  to  be  much  the  same.  In  the  pupa  of 
^Eschna,  the  first  pair  («)  of  rhabdites  arise  from 
the  eighth  urite  (Fig.  7),  and  the  two  other  pairs, 
arising  from  the  ninth  urite,  are  closely  appressed  to 
the  body,  the  tips  of  the  outer  (c)  of  the  two  pairs 
Fig.  7.  being  free. 
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Fig.  8. 


In  the  pupa  (Tigs.  8,  8«,  enlarged)  of  another  species  of  ^Esckna, 
though  of  the  same  age  as  the  other,  the  wing-pads  being  of  the  same 
size,  the  male  genitals  can  be  seen.  There  are  no  ap- 
pearances of  any  tubercle,  or  any  marking  whatever, 
indicating  their  presence  on  the  eighth  ring,  but  on 
the  ninth  there  are  two  pairs  of  flattened  tubercles; 
the  inner  pair  being  regular  oblong-oval,  the  outer 
orbicular,  and  much  larger.  These  are  to  form  the 
male  iuti'omittent  organs,  so  considered  by  Burmeis- 
ter,  while  the  organs  at  the  base  of  the  abdomen  are, 
f  rij   j  as  stated  by  authors,  probably  organs  of  excitement. 

In  the  larva  of  Agrion  the  ovipositor  (Fig.  9,  front 
Fig.  8,  a.  ^^^^    gjjg    view;    8,    9,    10,    11     represent    the   four 

terminal  segments  of  the  abdomen;  cl  one  of  the  three  false  gills,  e  a 
supplementary  style)  is  nearly  identical  with  that  of  the  larva  and 
semi-pupa  o{  Bomhus.  As  seen  in  the  figure, 
the  rliabdites  are  large  and  blade-like.  The 
ovipositor  is  so  far  developed  that  the  origin 
of  the  first  pair  (o)  is  seen  to  be  just  under 
the  posterior  end  of  the  eightli  urite,  and  by 
analogy  it  seems  right  to  assume  that,  in  an 
earlier  condition  of  the  insect,  it  arises  fi-om 
the  surface  of  the  eighth  urite,  as  we  have 
seen  above  in  the  Bomhus  larva.  Seen  side- 
■ways,  the  first  pair  of  rhabdites  are  laid  be- 
tween the  outer  pair  (c)  of  the  succeeding 
urite,  and  do  not  ensheath  them  as  in  Bomhus. 
In  jEschna  (as  in  Bomhus),  the  first  rhab- 
dites ensheath  the  two  other  paire;  and  in 
the  pupa  of  Agrion  this  may  be  the  case. 

The  accompanying  figure  (10),  reduced  from  a  drawing  of  Lacaze- 
Duthiers,  gives  a  theoretical  section  of  the  abdomen,  showing  the 

relative  position  of  the 
outlet  of  the  alimentary 
canal  (r)  and  the  ovi- 
duct (o),  in  relation  to 
the  ovipositor,  a  repre- 
sents the  ''lateral  scale, ' ' 
or  one  half  of  the  outer 
sheath,  and  a'  its  valv- 
ular part;  e  the  support 


Fig.  9. 


Fig.  10. 


of  the  stylets,  or  second  pair  of  rhabdites  (j);   and  /the  sting,  with 
d,  its  support. 

We  do  not  here  attempt  to  study  the  structure  of  the  ovipositor  in 
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the,  adult,  rcfcrrin;j,-  the  reader  to  the  great  work  of  Lacaze-Duthiers, 
whei-e  the  cijiii plicated  structure  of  these  parts  is  copiously  illustrated 
by  drawings  and  descriptions.  The  learned  entoniol(;gist,  however, 
only  refers  to  the  ovipositor,  not  describing  the  homologous  parts  in 
the  niale;  nor  does  he  trace  their  development  in  the  young. 

Fi-om  the  observations  presented  above  it  apj)ears,  that  Lacaze- 
Duthicrs's  conclusion,  that  the  three  elements  (rhabdites)  of  the  ovi- 
positor grow  from  the  ninth  abdominal  segment  alone,  is  incorrect;  the 
first  pair,  according  to  our  observations,  arising  from  the  eighth;  tlie 
oviduct,  as  he  states,  opening  on  the  ninth  urite. 

We  have  seen  that  these  rhabdites,  as  Laciaze-Duthiers  aptly  terms 
them,  are  developed  irom  the  uhdominal  sterna,  and  not  from  ihn pleural, 
or  Ihnb-bearinff,  reijion  of  the  body.  So  far  as  present  obsi-rvation  goes 
these  rliabdites  are  never  jointed.  We  should  naturally  endeavor  to 
find  their  homologues  in  the  head  of  insects;  but  such  homologues  do 
not  seem  to  exist.  The  labruni  and  clypeus,  and  probably  the  lingua, 
are  single  parts,  developed  immediately  upon  the  median  line,  the  two 
former  being  probably  tergites,  and  not  dividing  into  pairs;  while  the 
rhabdites  are  double  organs,  and  seem  to  be  unique  in  their  development 
and  function.  They  are  morphologically  pre-anal  organs;  while  the 
anal  sti/lets,  which  are  true  jointed  appendages,  are  post-anal  append- 
ages, being  developed  behind  the  anal  opening.  Regarding  the  insect 
as  consisting  of  two  fore  and  hind  halves,  the  two  ends  being,  with 
this  view,  repetitions  of  each  o  her, 
these  anal  st\lets  may  be  considered  as 
abdominal  antenna?,  so  that  the  antennae 
look  one  way,  and  their  homologues,  the 
many-jointed  antenniform  anal  stylet 
(Fig.  11.  The  antenniform  anal  stylet 
of  Mantis  tessellata,  after  Lacaze-Duthiers),  the  opposite. 

These  abdonunal  antenn£E,  or  feelers  (being  appendages  of  the  11th 
abdominal  segment),  must  not  be  confounded  with  the  ovipositor,  as 
in  the  highest  insects,  the  Hymenoptera  and  Lepidoptera,  they  are,  so 
far  as  known  to  us,  not  present  at  all,  though  one  distinguishing 
mark  of  the  former  suborder  is  the  sting,  or  when  this  is  functionally 
absent,  the  variously  modified  ovipositor. 

The  presence  of  the  anal  stylet  should  be  considered  as  a  mark  of 
inferiority,  as  it  is  best  developed  in  the  lowest  insects,  the  Orthojdera 
and  Neuroptera,  and  in  the  order  of  Mijriapods.  Ihe  researches  of 
Rathke  and  Claparede  show  that  the  three  pairs  of  abdominal  jointed 
limbs  which  form  the  "spinnerets"  in  spiders,  are  develoj)ed,  like  the 
cephalic  and  thoracic  members,  fi-om  the  pleural  or  limb-bearing 
region,  and  are  homologous  with  the  single  pair  of  anal  stylets  of 
insects,  and  the  abdominal  legs  of  Myriapoda. 
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In  Plate  iv.,  Fig.  37,  of  Claparede's  Recherches  sur  rErolution  des 
Arair/nces,  are  represented  the  rudiments  of  six  pairs  of  abdominal 
limbs,  three  pairs  of  which  are  deciduous;  the  three  remaining  pairs 
apparently  forming  the  spinnerets.  It  should  be  noticed  that  in  Fig. 
38,  only  four  pairs  of  abdominal  limbs  are  shown.  The  two  other 
pairs,  together  with  the  segments  to  which  they  are  attached,  are 
developed  in  the  region  between  the  post-abdoinen,  or  terminal  lobe, 
and  tlie  basal  portion  of  the  abdomen. 

Ox  A  Wingless  White  Ant  from  Japan.     By  Dr.  H.  IIagen. 

I  beg  to  lay  before  the  Section  a  new  orthopterous  insect,  belong- 
ing to  the  family  of  Termitina^  from  the  alcoholic  collection  of  the 
Museum  of  Comparative  Zoology  at  Cambridge.  I  found  only  one 
specimen  in  a  bottle  with  other  insects  from  Japan.  They  were  col- 
lected by  Mr.   Gulick. 

Its  very  strange  form  reminded  me  at 
first  of  a  Coleopterous  larva,  or  an  abnormal 
Forficula,  but  I  was  much  more  interested 
in  finding  that  the  animal  belonged  to  the 
Tennitina.  As  yet  no  species  has  been 
described  from  Japan;  nevertheless,  the 
occurrence  there  was  proved  a  long  time 
ago  by  Kempfer  and  others.  After  a  closer 
examination,  I  find  that  the  species  is  the 
very  strangest  Termes  yet  known. 

The  animal,  named  by  me  Hodotermes 
Jdpoiiicus,  belongs  probably  to  a  new  genus, 
but  having  only  one  specimen,  it  is  prudent 
to  postj)one  the  creation  of  a  new  genus. 
Hoilotcrmes  Japonicus  is  nearly  fifteen  milli- 
metres long,  above  flat,  polished,  black,  be- 
neath brown.  Its  form  is  of  equal  breadth, 
three  to  three  and  one-half  millimetres. 
The  abdomen  above  has  very  small  and 
sparsely  scattered,  flat,  golden  hairs.     The 

antenme  have  twenty-tour  articulations,  the  first  and  third  joint 
longer  and  cylindrical;  palpi  as  in  Termes;  ocelli  none;  prothorax 
flat,  (juadrangular;  mesothorax  tranversely  oblong  with  its  hinder 
border  straight,  with  no  traces  of  a  wing-case.  Metathorax  similar 
to  the  mesothorax,  but  the  hinder  border  broadly  excised.  Abdomen 
very  long,  with  corneous  flat  segments,  the  ninth  a  little  shorter.  The 
apex  is  broad,  but  is  damaged  in  the  specimen.  The  venter  has 
eight  segments,  the  last  large,  ovoid,  as  in  the  female  Terines.  The 
appendices  are  very  short,  conic,  bi-articulated  or  broken.     The  form 
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of  tilt'  lof^s  is  cxtriKii'ilinai'v;  tlu^y  are  shorter  than  the  abdonicii.  and 
nc:;rly  as  lonj;  as  the  tibia;  its  basal  joint  two-thirds  of  the  leii;j,tli  ro- 
bust, the  tarsus  of  the  tibia,  Its  apical  joint  one-t:iird,  without  plan- 
tula  between  the  two  claws.  With  the  niieroscoi)e  I  think  I  find 
between  these  two  joints,  two  others,  very  small,  certainly  one;  the 
second  and  apical  is  doubtful.  The  place  of  the  species  in  the 
fanuly  of  ^'enniJina  is  apparently  near  Ilodotermes,  which  has  no 
ocelli,  and  tlie  first  joint  of  tlu;  tarsus  longer  than  the  others  l)ut  not 
so  long  as  in  this  specimen. 

But  to  which  sex  or  state  does  the  animal  belong?  This  (piestion 
is  most  interesting.  Its  corneous,  dark  colored  teguments  exclude 
the  idea  that  it  is  a  larva  or  nympha;  the  equally  enlarged  thorax 
exelud(!S  the  laborer,  the  ordinary  form  of  the  mandibles,  the;  soldier. 
It  would  be  very  good  as  an  imago,  but  no  trace  of  wings  or  wing-cases 
exists.  Lespcs  mentioned  among  the  Termes  forms  with  shoi't  wing- 
cases  in  T.  lucifufjiLs,  and  I  have  done  the  same  in  Culoteiines  flavi- 
collis.  These  forms  are  very  little  known,  and  the  assertion  of  Lespes, 
that  the  king  and  the  (jueen  are  raised  from  this  state,  is  very  doubt- 
ful. I  think  that  these  forms  are  similar  to  the  short-winged  exam- 
ples in  other  Orthoptera,  Blatlina,  Psocina,  Perlhui.  But  Ilodotermes 
Japonicus  has  not  the  least  trace  of  the  existence  of  wings  or  wing- 
cases.  It  is  impossible  to  say  more  without  further  materials.  But 
it  is  possible  that  Termltinaexht  without  wings  in  the  imago  state,  as 
among  the  P^oc'ma,  and  that  Hodutennes  Japonicus  belongs  to  such. 
Tcrmitiiia. 

The  Secretary  read  a  letter  from  Mr.  G.  Lincecum  of  Texas, 
describing  the  ravages  of  grasslio}>pers  in  that  State. 

Last  spring  the  young  were  hatched  from  the  egg  in  the  early  days 
of  March ;  by  the  middle  of  the  month  they  had  destroyed  lialf  the 
vegetation,  although  the  insects  were  wingless  and  not  larger  than  a 
housefly.  The  first  winged  specimens  were  seen  high  in  the  air  at 
about  three  in  the  afternoon ;  as  a  light  northerly  breeze  sprang  up, 
millions  dropped  to  the  earth,  covering  the  ground  in  an  hour,  and 
destroying  every  green  thing  with  avidity.  During  the  night  they 
were  quiet,  but  at  daybreak  commenced  to  eat,  and  continued  until 
ten  in  the  morning,  when  they  all  flew  southward.  At  about  three 
o'clock  on  the  afternoon  of  the  same  day  another  svv^arm  arrived, 
ten  times  greater  than  the  last:  these  took  flight  the  following  day; 
and  so  they  continued,  coming  and  going,  day  after  day,  devouring 
the  foliage  and  then  depositing  their  eggs.  At  first  they  selected 
bare  spots  for  this  pur{)ose,  but  finally  the  whole  surface  of  the  earth 
was  so  broken  up  by  their  borings  that  every  inch  of  ground  cen- 
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tained  several  patches  of  eggs.    Tliis  visitation  was  spread  over  many 
hundi'eds  of  miles. 

Mr.  S.  H.  Scudder  stated  that  he  had  recently  received  a 
collection  of  butterflies  made  by  Mr.  J.  A.  Allen,  in  Iowa  ; 
there  were  forty-six  species  in  all,  three  of  Avhicli  Avere  new. 

One,  Chnjsophanus  Dione,  was  of  about  the  same  size  as  the  C. 
Thoe;  the  sexes  were  nearly  alike  in  their  markings;  the  upper  sur- 
face was  of  a  grayish  brown,  Avith  faint  violet  reflections;  the  prima- 
ries had  two  black  spots  in  tlie  cell,  and  the  liind  margin  of  the 
secondaries  was  bordered  somewhat  as  in  C.  Thoe;  beneath,  the  col- 
oration and  markings  were  similar  to  those  of  C.  Thoe,  but  the  spots 
on  the  secondaries  were  differently  arranged.  The  second  species, 
an  Apatura,  for  which  the  specific  name  Proserpina  was  pi'oposed, 
differed  from  the  species  of  this  genus  hitherio  found  in  the  United 
States,  in  having  well  rounded  hind  wings.  The  coloration  agreed 
in  general  with  that  of  A.  C/yton,  but  the  markings  were  more  dif- 
fused, the  spots  more  indistinct,  and  the  insect  itself  much  larger, 
expanding  two  and  two-thirds  inches.  The  third  species,  Hesperia 
Iowa,  differed  from  H.  Delaware  Edw.  in  having  duller  colors,  a  much 
broader  margin,  and  a  longitudinal  sti-eak  along  the  middle  of  the  cell 
in  the  primaries  of  the  female. 

Mr.  Scudder  also  exhibited  two  fossil  insects  from  the  coal 
measures. 

One  was  found  in  the  iron-stone  nodules  of  Morris,  Illinois,  which 
have  previously  afforded  remains  of  insects.  The  fragment  repre- 
sents the  wing — apparently  an  upper  one — of  a  neuropterous  insect, 
which  he  called  Megathentomum  pustulatum.  It  is  gigantic  in  size, 
very  broad,  with  distant  nervures,  simple  and  slight  divarications,  and 
in  the  outer  half  of  the  wing,  wliich  alone  is  preserved,  a  cross  neu- 
ration,  composed  of  most  delicate  and  irregular  veinlets.  The  v/ing  is 
also  furnished  with  a  large  number  of  larger  and  smaller  discolored 
spots,  the  surfaces  of  the  larger  ones  irregularly  elevated. 

The  vena  medlastina  is  simple  and  straight;  the  vena  scapularis 
sends  out  two  branches  from  its  upper  side,  the  first  of  which  does  not 
reach  the  border  but  loses  itself  in  a  congeries  of  minute  veins,  while 
the  second,  branching  again  quite  near  its  origin,  supports  the  tip  of 
the  wine;  the  vena  externo-media  occupies  the  middle  third  of  the 
win"-,  and  divides  once  near  the  base;  each  branch  is  straight  and 
forks  ao-ain,  the  upper  one  a  little  nearer  the  border  than  the  second 
divarication  of  the  vena  seapularis,  the  lower  still  nearer  to  the  mar- 
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ijiii;  tlie  vena  inlerno-inedia  divides  f<evcr;il  times,  the  uppermost 
bniiiclii'S  forking  again  just  inside  of  the  bonier;  the  vena  a>ialLi  docs 
nota[)pear  on  the  fragment. 

There  are  six  larger  round  or  squarish  spots;  four  of  them  form  a 
l)t'nt  row  a  little  beyond  the  mi(hllc  of  the  wing,  the  upper  three  spots 
bein^  ne:irly  straight  and  the  lower  one  turned  inward  at  a  little  more 
than  a  right  angle ;  the  uppermost  spot  oecurs  in  the  intersj^ace  be- 
tw(!cn  the  vence  scapular  la  and  ex'erno-media;  the  others  follow  in  suc- 
ceeding intei'spaces.  The  two  other  large  spots  are  found  in  the  same 
interspaces  with  the  upper  two  o{  the  inner  row,  and  are  situated 
about  half  way  between  them  and  the  border.  The  smaller  spots 
ap[)c;n- ti)  l)e  less  regularly  distributed;  they  are  usually  round,  but 
sometimes  oval  or  elongated;  there  are  three  at  equal  distances  from 
each  (jther  in  the  lower  outer  interspace  formed  by  the  brant-hes,  of  the 
vena  scapularis,  one  occurs  just  within  and  above  the  inner  of  the 
three  just  mentioned,  and  one  near  the  angle  of  the  last  divarication  of 
the  vena  scapular  is;  there  are  two  between  the  forks  of  the  tipper 
branch  of  the  same  and,  in  the  interspace  between  the  bi-anches  one 
spot  is  found  close  to  the  mrrgin;  two  larger  anci  elongated  spots 
occiu'  in  the  same  interspace  with  the  lowest  of  the  four  large  spots 
and  tliree  equidistant  round  ones  in  the  next  interspace  l)elow;  in 
the  succeeding  interspace,  probaljly  about  half  way  between  the  base 
and  the  outer  border,  there  is  an  oval  spot;  finally  two  faint  ones  are 
situated  upon  and  beneath  each  of  the  branches  of  the  ve7ia  externo- 
media  near  the  middle  of  the  wing. 

The  wing  was  probably  a  little  more  than  three  inches  in  length; 
its  greatest  breadth  measured  by  a  line  at  right  angles  to  the  costal 
border  is  1.8  inch;  from  the  apex  of  the  wing,  where  the  upper 
branch  of  the  vena  scapularis  touches  it,  to  the  lowest  point  of  the 
lower  outer  angle  2.1  inches;  from  the  centre  of  the  upper,  inner 
hirgc  spot  to  the  ou'er  margin  1.05  inches;  greatest  breadtli  of  an 
interspace,  .34  inches.  This  insect,  apparently  allied  to  the  Coniop- 
teri/f/ldce  by  the  simplicity  of  its  neuration,  differs  from  that  famil}',  not 
only  in  the  cross-veining,  but  in  the  motle  of  branching  ond  the  pro- 
portion of  the  wing  allotted  to  each  of  the  veins.  Dr.  Hagen  has 
shown  me  in  tliis  wing  some  resemblances  to  the  Plirijganidcc,  but  I 
am  inclined  to  believe  it  is  distinct  in  its  family  characteristics  from 
any  known  type  of  Neuroptera. 

The  second  insect,  for  which  the  name  of  Archcgogryllus  priscus  is 
proposed,  was  found  by  Dr.  J.  S.  Nawberi'y  in  the  lowest  coal  beds  at 
Tallmadge,  Ohio.  It  consists  of  a  broken  leg  of  a  cricket  and  a  very 
small  fragment  of  its  wing-= — apparently  a  lower  one.  There  are  no 
determinate  characters  in  the  wing.  The  leg  was  broken  into 
fragments  from  which  a  femur  and  tibia  could  be  made  out;  they 
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are  quite  remarkable,  for  while  the  femur  is  smooth,  the  tibia  is 
furnidied  with  several  prominences  of  large  size;  in  modern  types, 
the  prominences,  if  they  occur  at  all,  are  found  only  on  the  femur; 
in  this  specimen  there  is  a  slight  rounded  prominence  on  the  upper 
surface  at  the  very  base  of  the  tibia  and  another  just  beyond  the 
middle;  opposite  the  latter,  on  the  upper  surface,  is  a  deeply  bifid 
elevation,  its  hollow  corresponding  to  the  elevation  on  the  upper 
surface;  the  basal  half  of  the  under  surface  is  occupied  by  a  very- 
broad  prominence,  abrupt  at  its  edges,  of  nearly  equal  height  through- 
out, but  slightly  depressed  in  the  middle.  Length  of  the  femur,  .  28 
inches;  breadth  of  the  same,  .11  inches;  length  of  the  tibia,  .26  inchee; 
breadth  of  the  same,  .045  inches. 


March  4,  1868. 

Vice  President,  Mr.  T.  T.  Bouve,  in  the  chair.     Thirty- 
nine  members  present. 

Mr.  Albert  S.  Bickmore  read  a  paper  on  the  Ainos,  or 
hairy  men  of  Yesso,  SaghaUen  and  the  Kurile  Islands. 

In  the  spring  of  1867,  Mr.  Bickmore  passed  through  Hakodadi  on 
his  way  from  Yedo  to  the  mouth  of  the  Amoor  river.  Crossing  the 
Japan  sea  to  the  coast  of  Manchuria,  he  continued  up  the  Gulf  of 
Tartary  to  SaghaUen,  meeting  the  Ainos  both  here  and  at  Hakodadi. 
He  describes  them  as  about  five  feet  high,  with  large  heads  and  long 
black  hair  and  beards.  Their  features  resemble  so  essentially  those 
of  the  Caucasians  that  Mr.  Bickmore  does  not  hesitate  to  remove 
them  from  the  Turanian  family,  where  they  have  been  hitherto  placed, 
and  refer  them  to  the  Indo-European  or  Aryan  family.  Ethnologists 
in  London  and  Berlin  have  since  coincided  with  this  view.  These 
people  are  peaceable,  generous  and  affectionate;  they  have  no  Avritten 
charactei-s — not  even  the  jjlcture  language  of  the  ancient  inhabitants 
of  Mexico  and  Peru;  the  nearest  approach  to  anything  of  the  kind 
is  the  practice  of  the  old  men  at  Saghalien  who  communicate  with 
each  other  by  means  of  sticks  peculiarly  notched.  They  do  not  cul- 
tivate the  soil,  but  subsist  chiefly  by  fishing;  they  use  i)oisoned  arrows 
in  hunting,  and  consider  it  the  height  of  bravery  to  kill  a  bear;  the 
skulls  of  these  animals  are  placed  on  tall  sticks  near  their  houses; 
twenty-nine  were  counted  in  front  of  a  single  dwelling  in  Yesso. 
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The  Ainos  are  niciitioncJ  in  Japanese  history  more  than  2.000 
years  ago.  Mr.  Bickmore  thinks  that  starting  Ironi  Central  Asia, 
they  followed  the  northern  bordei-s  of  the  jNIongolian  desert  to  the 
head  waters  of  the  Ainoor,  and  either  continued  down  that  river  to 
Saghalien  or  through  the  jjeninsula  of  Corea  to  the  Jai)anese  islands. 
They  once  oecuiaied  the  whole  of  the  large  island  of  Nippon,  but, 
after  many  centuries  of  continued  warfare  with  the  Japanese,  were 
diiven  northward  over  Tsugar  straits  to  the  island  of  Yesso.  They 
now  occupy  Yesso,  the  southern  part  of  Saghalien  and  all  the  Ku- 
rilc  islands.  They  are  undoubtedly  passing  away,  and  if  the  nations 
of  the  Western  World  had  reached  this  remote  region  a  few  centu- 
ries later,  the  Ainos  would  have  been  known  to  us  only  by  a  few 
passages  in  the  historical  writings  of  their  cruel  oppressors,  the  Jap- 
anese. 

Dr.  C.  Pickering  remarked  that  the  conclusions  of  Mr. 
Bickmore  in  regard  to  the  affinities  of  the  Ainos  were  fully 
sustained  by  the  photograj^hs  exhibited. 

Mr.  E.  S.  Morse  called  attention  to  the  mode  of  growth 
of  a  new  entomostracous  Crustacean  Avhich  he  had  found 
in  this  vicinity.  The  concentric  lines  of  increase  ujjon  its 
carapace  greatly  resemble  those  of  a  bivalve  shell.  These 
markings,  so  unusual  in  a  crustacean,  led  him  to  make  a  mi- 
croscopical examination  of  the  shell ;  he  found  that  the  lines 
were  the  margins  of  the  exuviations,  which,  instead  of  being 
discarded — as  almost  universally  occurs  among  crustaceans — 
were  cemented  together  and  retained  upon  the  animal.  Al- 
though this  mode  of  growth  resembles  that  of  the  bivalve 
MoUusks,  it  does  not  actually  depart  fi-om  the  crustacean 
type  of  moulting.  The  species,  which  he  called  Hmnadia 
americana.,  is  the  first  ever  discovered  on  this  continent ;  a 
few  others  occur  in  Mauritius,  St.  Domingo,  France,  and 
Russia. 

The  Custodian  announced  a  valuable  donation  of  an  ex- 
tensive series  of  humming  birds  and  nests,  and  of  West 
Indian  shells,  from  Mrs.  Henry  Bryant,  for  which  the  thanks 
of  the  Society  Av^ere  voted. 

The  Vice-President  announced  that  a  second  course  of 
weekly  lectures — eight  in  number — on  Structural   Botany, 
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would  be   given  by   Mr.   Horace   Mann,  in    the    Society's 

Museum,    commencing  on   tlie  afternoon  of   the   following 
Saturday. 


March  18,  1868. 
The  President  in  the  chair.     Forty -four  members  present. , 

The  following  paper  was  read : — 

The  Angora  Goat;  Its  Origin,  Culture  and  Products. 
By  John  L.  Hayes,  Secretary  of  the  National  Asso- 
ciation OF  Wool  Manufacturers. 

The  Jardin  des  Plantes.  the  source  and  model  of  our  Societies  of 
Natiu'al  History,  gave  to  the  world  not  only  Buftbn  and  Cuvier,  who^ 
by  their  brilliant  labors,  won  for  the  researches  of  the  naturalist  a 
place  in  the  domain  of  science,  before  accorded  only  to  studies  of  the 
imponderable  elemeyts,  but  two  other  scarcely  less  illustrious  natural- 
ists, whose  labors  were  inspired  by  the  purpose  of  applying  their 
favorite  science  to  increase  the  material  resources  of  man.  To  this 
idea  France  owes  the  Merino  sheep  with  which  Daubenton  endowed 
her,  and  the  Imperial  Society  of  Acclimatation,  the  creation  of  Geof- 
frey St.  Hilaire,  which  aims  to  submit  to  practical  study  all  the 
animals  by  whose  acquisition  the  geographical  zone  of  France  can  be 
advantageously  augmented.  Trusting  that  this  Society  may  regard 
with  favor  the  discussion  of  a  subject  akin  to  those  which  have  re- 
ceived the  attention  of  the  great  practical  naturalists  of  France,  I 
propose  to  submit  a  memoir  upon  the  Angora  Goat,  the  last  acquisi- 
tion which  our  agriculture  and  manufacturers  have  received  from  the 
animal  kingdom. 

When  we  reflect  that  of  the  numerous  species  which  compose  the 
animal  kingdom,  forty-three  only  are  at  the  command  of  man,  and  that 
the  only  lanigerous  animal  extensively  appropriated  in  this  country, 
besides  its  product  of  food,  has  furnished  in  a  single  year,  from 
domestic  sources,  seventy  per  cent,  of  the  raw  material  for  a  manu- 
facture valued  at  over  one  hundred  and  twenty  millions  of  dollars,  we 
must  regard  the  acquisition  of  a  new  animal  producing  food  and 
material  for  clothing,  as  an  epoch  in  the  industrial  history  of  the 
country.  It  is  the  peculiar  province  of  a  Society  like  this  to  aid  the 
development  of  this  new  national  resource  by  shedding  the  fullest 
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li<:lit  upon  tlie  .spfcifie  and  geographical  source  of  this  animal,  ujKjn 
its  habits,  i'ood  and  diseases,  the  uses  of  its  products,  and,  above  all, 
u[)()ii  the  laws  which  govern  its  reproduction;  in  a  word,  to  make  upon 
this  subject  natural  history  applied.  As  my  object  is  less  to  present 
original  matter  than  to  diffuse  the  best  authenticated  information, 
corrected  by  your  criticism,  or  sanctioned  by  your  approval,  a  Avork 
rendered  necessary  by  the  errors  abounding  in  agricultural  reports 
and  ])ublications,  I  shall  avail  myself  of  the  memoirs  of  M.  Brandt, 
M.  Tchihatcheff,  M.  Sacc,  and  M.  Boulier,  naturalists  of  high  repute, 
and  the  very  numerous  notices  scattered  through  the  prooeedings 
of  the  Imperial  Society  of  Acclimatation. 

The  description  of  this  animal,  given  in  1855,  by  M.  Brandt,  direc- 
tor of  the  LIuseum  at  St.  Petersburg,  and  distinguished  among  the 
zoologists  of  Europe,  for  his  conscientious  work  and  profound  knowl- 
edge, is  as  follows: 

'•The  magnificent  example  of  the  Angora  goat,  which  the  Museum 
of  tlie  Imperial  Academy  owes  to  M.  Tchihatcheff,  produces  at  first 
si'dit  the  general  impression  of  a  domestic  goat,  when  attention  is  not 
directed  to  its  thick  and  silky  "fleece,  to  its  flat  ears  turned  down- 
wards, and  its  inconsiderable  size.  But  it  is  precisely  these  traits 
which  impress  upon  this  animal  a  distinct  seal,  which  give  it  the 
character  of  a  peculiar  race,  whose  origin  is  perhaps  not  the  same  as 
that  of  the  domestic  goat.  The  extremity  of  the  snout,  the  cheeks, 
the  nasal  and  frontal  bone,  as  well  as  the  ears,  and  lower  part  of  the 
legs  below  the  tarsal  articulation,  are  covered  with  external  hairs, 
which  are  shorter  and  thicker  than  those  which  cover  the  above 
mentioned  parts  in  other  species  of  goats.  The  forehead  has  soft  hau-s 
of  less  length,  less  applied  to  the  skin,  and,  in  part,  curled.  The 
hair  of  the  beard,  which  is  pointed  and  of  moderate  dimensions,  being 
six  inches  in  length,*  is  stiffer  than  the  hair  of  the  rest  of  the  body, 
but  less  so  than  that  of  the  beai-d  of  the  ordinary  goat.  The  horns, 
of  a  greyish  white  tint,  are  longer  than  the  head;  at  their  lower  part 
the  interior  marginal  border  turns  inwai'ds  in  such  a  manner  that  in 
this  part  they  appear  broad  viewed  in  front,  and  narrow  when  seen 
exteriorly;  at  half  their  extension  they  direct  themselves  moderately 
backwards,  and  turn  spirally  outwards,  so  that  theii-  extremities 
directed  slightly  upwards,  are  very  much  separated  one  from  the 
other,  and  circumscribe  a  space  gradually  contracting  itself.  The 
whole  of  the  neck,  as  well  as  the  trunk,  is  covered  with  long  hairs, 
which,  particularly  upon  the  neck  and  lateral  parts  of  the  body,  are 
twisted  in  spirals  having  the  appearance  of  loosened  ringlets,  it  being 
observed  at  the  same  time  that  they  reunite  themselves  into  roUed 

*AU  the  dimensions  given  by  M.  Br.andt  are  iu  German  measurement.  One 
German  foot  is  equal  to  1.0299  English  feet. 
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tufts,  .a  disposition  which  is  less  marked  in  the  anterior  part  of  the 
neck.  The  hairs  which  exhibit  the  greatest  length  are  situated  above 
the  forelegs,  and  are  almost  nine  and  one-half  inches  long.  Those  of 
tne  neck  are  a  little  shorter  and  are  nine  inches  long,  and  those  of  the 
belly  eight  inches  three  lines.  The  length  of  the  hair  with  Avhich 
the  lateral  parts  of  the  body,  as  well  as  the  back,  are  covered,  is  only 
seven  inches  six  lines,  and  that  of  the  hair  of  the  hind  legs  six  inches 
to  seven  inches.  Finally  the  slightly  stiff  hair  of  the  tail  is  about 
four  inches  in  length.  The  color  of  the  robe  of  the  animal  is  a  pure 
white,  here  and  there  slightly  inclining  to  yellow.  The  hoofs,  some- 
what small  in  proportion,  are,  like  the  horns,  of  a  greyish  white 
tint.  The  hair  is  without  exception  long,  soft  and  fine;  it  is  at  once 
silky  and  greasy  to  the  touch,  and  shows  distinctly  the  brilliancy  of 
silk." 

M.  Brandt  observes  that  the  hairs  corresponding  most  to  exter- 
nal hair  have  only  a  third,  or  at  most,  do  not  attain  half  the 
thickness  of  the  external  hair  of  the  common  goat  ;  and  that  the 
external  hair  of  the  wild  and  domestic  goats  is  not  only  closer,  stiffer, 
and  more  massive,  but  has  a  more  considerable  torsion  and  a  less  even 
surface,  that  is  to  say,  it  is  rougher  and  more  scaly.  lie  also  remarks 
that  "the  walls  of  the  hair  of  the  Angora  goat  being  thinner  than 
those  of  the  hair  of  the  common  goat,  the  substance  contained  in  the 
feitty  cellules  oozes  out  more  readily,  which  renders  the  hair  of  the 
Angora  goat  softer  and  more  flexible,  and  gives  it  the  lustre  of  silk." 

M.  Brandt  omits  to  mention  that  the  long  ringlets  cover  the  hair, 
pi-operly  called,  which  is  rough  and  short  and  lies  sparingly  upon  the 
skin. 

The  dimensions  of  the  specimen  examined  by  M.  Brandt  are  given 
by  him  as  follows:* 

ft.      in.  I. 

From  the  point  of  the  snout  to  the  root  of  the  tail  ...  4        4  2 

Length  of  head H  9 

From  tlie  point  of  the  snout  to  the  eye       5  1 

From  the  eye  to  the  ear 2  5 

From  the  eye  to  tlie  horns 1  9 

Length  of  ear 6  0 

Length  of  horns  in  direct  diameter 1        2  0 

Lengtli  of  horns  following  the  curvature 1        6  6 

Distance  between  horns  taken  at  their  roots 2  1 

Distances  between  their  temiinal  points 1        9  9 

Width  of  horns  at  their  roots 2  1 

Length  of  tail,  including  the  hair 9  9 

Height  of  anterior  part  of  the  body       2        2  4 

Height  of  posterior  part  of  the  body 2        2  2 

*  Eulletin  de  la  .SociOtti  Iniperiale  d'Accliniatatiou.      T.  11.,  jip.  316-18. 


1.  Group  with  liorns  flat  in  front,  liav- 
ing  a  horizontal  triangular  section,  and 
furnished  with  large  transversal  knots. 
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The  jxiinl,  of  iMfjuiry  most  strictly  pertinent  to  the  oljjects  of  this 
Society  and  one  at  the  same  time  eminently  practical,  as  indicating  the 
laws  which  govern  the  reproiluction  of  this  animal,  thus  illustrating 
the  relations  of  pure  science  with  utilitarian  ends,  is  the  determina- 
tion of  the  spcseific  source  of  the  Angora  goat. 

The  popular  o])inion  as  to  the  origin  of  this  species  is  founded  upon 
the  autiiority  of  Cuvier,  who  mentions  but  three  species  of  tlie  genus 
Cupru — C(ij>ra  (Cf/raf/us;  Capra  ibex,  Capra  caucasica.  He  says, 
'■'Capra  ceynujus  appears  to  be  the  stock  of  all  the  varieties  of  domes- 
tic goat;"  adding  that  they  vary  infinitely  in  size  and  color,  in  the 
length  and  fineness  of  the  hair,  in  the  size  of  the  horns,  and  even  in 
the  number;  the  Angora  goats  of  Cappadocia  having  the  largest  and 
most  silky  hair.* 

^I'lie  more  recent  researches  of  zoologists  have  greatly  developed 
the  knowledge  of  this  genus.  Instead  of  tliree  only  there  are  now 
recognized  nine  species  of  wild  goats,  which  are  divided  into  two 
groujis  based  upon  the  form  of  the  horns : — 

Capra  ibex. 
Capra  hispanica. 
Capra  pyrenaica. 
Capra  caucasica. 
Capra  sibirica. 
Capra  Walei. 
Capra  Beden. 

2.  Group  with  horns  compressed  and  ca-   f  Capra  Falconeri. 
rinated  in  front.  |  Capra  segragus.t 

Note. — The  Cashmere  Goat.  The  only  goat  beside  the  Angora  which  is 
strictly  lanigerous  is  the  Cashmere  or  Thibetian  goat,  which  abounds  in  Cen- 
tral Asia,  but  whose  origin  is  still  obscure;  although  it  has,  according  to  Brandt, 
affinities  with  the  Angora  race.  The  size  of  the  Cashmere  goat  is  quite  large; 
the  horns  are  flattened,  straight  and  black,  and  slightly  divergent  at  the  ex- 
tremities. The  ears  are  large,  flat,  and  pendant.  The  primary  hair,  which  is 
long,  silky  and  lustrous,  is  divided  upon  the  back,  and  falls  down  upon  the 
flanks  in  wavy  masses.  Beneath  this  hair  there  is  developed  in  the  autumn  a 
short  and  exceedingly  fine  wool,  from  wliich  the  famous  Cashmere  shawls  are 
fabricated.  The  enormous  prices  of  these  shawls  when  extensively  introduced  into 
France  at  the  commencement  of  the  present  century,  as  high  as  ten  or  twelve 
thousand  francs,  stimulated  the  French  fabricants  to  enuilate  the  Indian  tissues. 
The  first  yarns  from  Cashmere  wool  were  spun  in  1815,  and  the  high  numbers  were 
worth  eight  dollars  per  pound.  The  peculiar  hidian  texture  called  "Espouliue  " 
was  perfectly  achieved ;  and  the  success  in  this  manufacture  was  hailed  as  the 
most  brilliant  triumph  of  the  textile  industry  of  France.  Under  the  patronage 
of  Monsieur,  afterwards  Charles  X.,  in  1819  a  great  number  of  these  goats  were 

*  Animal  Kingdom,  Mc  Murtrie's  Translation.    Vol.  i.,  p.  198. 
t  Essai  sur  les  clievres  par  M.  Sacc.      Bulletin  supr.  cit.,  T.  in.,  p.  519,  561,  T.  I  v., 
p.  3.    Giebel. 
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imported  from  Thibet,  as  many  as  four  hundred  being  introduced  by  one  man- 
ufacturer, Baron  Teruaux,  and  much  enthusiasm  was  excited  in  their  culture. 
Experience,  however,  proved  that  these  goats  yielded  but  very  little  milk,  and 
that  the  ra\v  wool  or  down  produced  from  an  individual  never  exceeded  one 
hundred  and  eiglity  grammes,  usually  much  less,  which  it  was  very  difficult  to 
separate  from  the  coarse  hairs,  "yarre,"  and  yielded  not  more  than  twenty-five 
per  cent,  of  material  which  could  be  woven.  The  manufacturers  also  discov- 
ered, although  they  had  overcome  all  the  mechanical  difficulties  of  fabrication, 
that  the  raw  material,  expensive  as  it  was,  formed  not  more  than  one-tenth  of 
the  cost  of  a  shawl ;  that  the  Indian  weaver  worked  for  one-fifth  the  wages  of  a 
French  workman,  and  that  the  ladies  of  fashion  would  pay  double  price  for  an 
Indian  shawl,  inferior  in  color,  design  and  texture  to  the  French  fabric.  The 
manufacture,  which  employed  four  thousand  workmen  in  1834,  began  to  decline 
in  1840;  and,  although  an  occasional  fabric  may  still  be  made,  the  manufacture 
has  now  ceased  as  a  regular  industry.  The  demand  for  the  wool  ceasing,  the 
Cashmere  goats  became  absorbed  in  the  common  race;  and  there  is  at  present 
but  a  single  flock  of  pure  blood  in  Europe,  the  one  preserved  in  the  remarkable 
collection  of  domestic  animals  possessed  by  the  King  of  Wurtemburg.  There 
is  reason  to  believe  that  the  cultiu-e  of  the  Cashmere  goat  will  never  be  revived 
in  Europe  as  a  matter  of  profit,  since  a  perfect  substitute  for  the  Cashmere 
down  is  found  in  the  silky  fleece  of  the  new  JIauchamps  sheep,  wdiich  is  de- 
clared to  be  fully  as  brilliant  and  fully  as  soft  as  the  product  of  the  Cashmere 
goat,  while  it  costs  less  as  a  raw  material,  and  requires  less  manipulation  to  be 
transfonned  into  yarn.  (Sacc,  sur  les  chevres.  Bulletin  supr.  cit.,  T.  iv.,  p.  48. 
Industrie  des  chales.  Travaux  de  la  Commission  Fran9ais,  p.  10.  Benieville 
Industrie  des  laines  Peign^es,  p.  161.) 

The  so-called  goat  of  the  Rocky  Mountains  is  removed  by  Professor 
Baird  from  the  genus  Capra,  where  it  was  formerly  placed  b}'  him 
under  the  designation  of  Capra  Americana,  mountain  goat.  He  says 
in  the  description  of  Aplocerus  montanus,  contained  in  his  Report 
of  the  Zoology  of  the  Pacific  Railroad  routes,  '-The  figures  and  de- 
scription of  the  skull  and  other  bones  of  this  sj^ecies  by  Dr.  Richard- 
son, show  very  cleai-ly  that  the  affinities  are  much  more  with  the  ante- 
lopes than  with  the  goats  or  sheep.  In  fact,  none  of  the  more  modem 
systematic  writers  place  it  in  the  genus  Capra,  or,  indeed,  in  the 
ovine  group.  The  mere  general  resemblance,  externally,  to  a  goat  is 
a  matter  of  little  consequence;  indeed,  its  body  is  much  more  like 
that  of  a  merino  sheep.  The  soft,  silvery,  under  hairs  ai-e  very  dill'er- 
ent  from  those  of  a  goat,  as  well  as  the  jet  black  horns,  which  are 
without  any  ridges,  and  smooth  and  highly  polished  at  the  extremi- 
ties."* 

The  more  recent  investigations  have  shown  that  the  animals  re- 
ferred to,  and  figured  by  G.  Cuvler  and  F.  Cuvler  as  types  of  the 
Capra  cegragus  or  Paseng,  and  said  to  occur  both  in  Pei-sia  and  on 
the  Alps,  were  domestic  goats  which  had  become  wild.  Later  re- 
seai'ches  have  determined  the  true  characteristics  of  C.  cegragu.^^  a 

*  Vol.  vii.,  p.  672. 
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species  fonncd  by  Pallas  from  a  cranium  only,  received  by  Gmelin 
from  the  mountains  of  the  north  of  Persia,  and  have  shown  tliat 
nnturalists  had  adopted  this  species  as  the  source  of  the  domestic  "oat 
without  resting  the  assertion  upon  any  proof  The  comparison  by  M. 
Brandt  in  1848  of  a  collection  of  skulls  and  horns  obtained  by  M. 
Tchihatcheff  in  the  Cappadocian  Taurus,  with  the  original  cranium 
which  served  Pallas  for  the  type  of  his  species,  has  enabled  tliat  nat- 
uralist, for  the  first  time,  to  demonstrate  positively  the  derivation  of 
our  domestic  goat  from  Cnpra  (cf/ragua.  M.  Brandt  asserts  that 
it  results  from  his  laliors  tliat  this  species  "is  incontestably  and  exclu- 
sively the  source  of  the  domestic  goat  of  Europe"  and  gives  the  fol- 
lowing arguments  in  support  of  this  assertion : — 

1.  "The  Capra  cegragus  has  all  the  exterior  forms  and  all  the  pro- 
portions of  tlie  domestic  goat." 

2.  "It  resembles  it  very  much  in  the  general  as  Avell  as  local 
distribution  of  its  colors." 

3.  "It  approaches  the  domestic  goat  mors  than  any  other  species 
in  the  configuration  of  its  horns,  a  configuration  which  plays  so  im- 
portant a  part  in  the  characteristics  of  the  wild  species." 

4.  "It  presents  the  same  agreement  with  the  domestic  goat  in 
respect  to  the  cranium.  Finally,  it  is  found  in  the  mountains  of  the 
countries,  especially  Mesopotamia,  inhabited  by  the  people  of  anti(]uity, 
(the  Israelites,  Assyrians,  etc.,)  which  have  furnished  the  most  ancient 
information  respecting  the  raising  of  the  goat."* 

The  establishment  of  the  perfect  identity  of  the  domestic  goat  with 
a  wild  species  is  a  negative  argument  of  much  force  for  the  exclusion 
from  the  same  source  of  an  animal  so  widely  differing  as  the  Angora 
goat.  A  positive  argument  of  equal  weight  is  the  recent  observation 
that  the  Angora  goat  more  nearly  resembles  another  wild  species 
lately  discovered.  This  species,  the  Capra  Falconeii,  is  found  upon 
all  the  mountains  of  Little  Thibet,  and  upon  tlie  high  mountains 
situated  between  the  Indus,  the  Badukshan  and  the  Indo  Kusch.  It 
resembles  greatly  the  domestic  goat,  from  which  it  differs  principally 
in  its  magnificent  horns,  which,  near  together  at  the  base,  are  at  firet 
arched  backwards,  and  then  turn  in  a  spiral  inwards,  and  then  over 
again  outwards.  They  are  strongly  compressed,  triangular  and  free 
from  knots;  their  internal  face,  at  fii'st  plane,  is  rounded  higher  up, 
whilst  their  external  face  is  everywhere  convex.  Although  there 
does  not  appear  to  be  a  development  of  fleece  in  this  wild  species 
corresponding  to  that  of  the  Angora  goat,  M.  Sacc,  professor  in  the 
faculty  of  sciences  at  Neuchatel,  who  has  made  a  special  study  of  the- 

*  Considerations  sur  la  Capra  aegragus  de  Pallas,  souche  de  la  CliSvre  domestique 
par.  J.  F.  Brandt.  Bulletin  supr.  cit.,  T.  ii.,  p.  665. 
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goats,  does  not  hesitate  to  declare,  that  "all  the  characters  of  this 
species  seem  to  indicate  that  it  is  the  source  of  the  beautiful  and  pre- 
cious Angora  goat  whose  horns  are  spirally  turned  like  those  of  Fal- 
coner's goat."  M.  Brandt  intimates  that  the  domestication  of  other 
wild  s})ecies  than  C.  mgragus  and  perliaps  the  C.  Falconeri  had 
produced  the  Angora  goat.  Geoffroy  St.  Hilaire,the  highest  authority 
upon  the  origin  of  domestic  animals,  refers  to  the  opinions  of  M.  Sacc 
and  M.  Brandt  without  dissent,  thus:  "he  (M.  Brandt)  is  led  espe- 
cially to  see  in  the  Angora  goat,  produced,  according  to  Pallas,  by  the 
cross  of  the  sheep  with  the  goat,  an  issue  of  the  Capra  Falconeri:,  this 
opinion  is  also  admitted  by  our  learned  confrere,  M.  Sacc."  * 

The  hypothesis  thr.t  the  Angora  goat  is  descended  from  Falconer's 
goat  is  rendered  probable  by  the  diffusion  of  the  former  around  the 
mountains  of  Thibet,  Avhere  Falconer's  goat  abounds,  and  even  be- 
yond the  central  plains  of  Asia  from  Armenia  to  Chinese  Tartary, 
where  its  wool  is  manufactured,  or  exjjorted  in  a  natural  state  by  the 
port  of  Shanghae.  Angora  wool,  or  mohair,  was  exhibited  at  the  Lon- 
don Exhibition  of  18G2  among  the  Russian  products,  as  proceeding 
from  the  country  of  the  Kalmucks  of  the  Don,  situated  between  the 
Black  and  Caspian  Seas.  This  species  Is  thus  seen  to  be  diffused, 
although  It  may  be  sjiaringly,  over  the  whole  surface  of  Asia. 

That  this  goat  is  at  present  more  abundant  In  the  country  about 
Angora  In  Asia  Minor,  near  the  habitat  of  the  Capra  a'gragux  and 
distant  many  thousand  miles  from  Thibet,  may  seem  opposed  to  its 
derivation  from  tlie  Thibetian  species.  The  learned  memoir  of  the 
Russian  traveller,  M.  TchiliatchefT,  f  establishes  beyond  question  the 
comparatively  recent  introduction  of  the  Angora  goat  into  Asia 
Minor.  He  has  shown  that  among  the  countries  of  classic  antiquity 
there  is  no  one  which  the  ancient  writers  have  mentioned  more  fre- 
quently and  under  more  varied  aspects  than  Asia  Minor,  because  this 
country  was  not  only  one  of  the  foci  of  the  Greek  civilization,  but 
also  the  native  country  of  a  great  number  of  the  most  celebrated 
writei-s  of  antiquity,  such  as  Herodotus,  Homer,  Strabo,  Dion  of 
Halicaruassus,  Galen,  etc.  Hence  In  all  that  concerns  the  natural 
history  of  Asia  Minor,  the  writings  of  these  authors  have  an  especial 
interest,  while  their  silence  has  the  value  of  a  negative  argument. 
Referring  to  the  writings  anterior  to  the  classic  period,  we  find  in 
the  most  ancient  and  venerable  of  historic  monuments,  the  Bible, 
that  the  goat  is  frequently  mentioned  among  the  domestic  animals 
wliich  constituted  the  riches  of  the  first  pati-Iarchs.  Yet  there  is 
nothing  in  these  notices  which  leads  us  to  suppose  that  they  were 

*Sur  les  origines  des  auimaux  domestiques.  Bulletin  supr.  cit.,  T.  vi.,  p.  503. 
t  Considerations  sur  la  cli6vre  d' Angora.    Bulletin  supr.  cit.,  T.  ii.,  p.  411. 
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possessed  of  a  imcc  witli  fine  and  white  wool.  'Hie  beautiful  coinjjari- 
son  in  the  Song  of  Solomon  wliicli  might  seem  to  suggest  the  exist- 
ence of  a  choice  race  of  tliese  animals,  ''Thy  hair  is  as  a  (lock  of  goats 
that  appear  from  iVIount  (Jilead"  taken  in  connection  with  the  verse 
following,  "Thy  teeth  are  like  a  flock  of  sheep  that  are  shorn,  which 
come  up  from  the  washing,"  would  seem  to  intimate  that  the  color  was 
referred  to  by  the  poet  as  the  point  of  resem])lanoe;  while  the  first 
coiHpiirisou,  to  be  ilattering  to  youthful  beauty,  nuist  imply  that  the 
color  was  black  and  not  white. 

Coming  down  to  the  Gre^^k  .authors, — Homer  and  Hesiod,  tlioiigh 
fre(jueutly  mentioning  the  goat  as  a  domestic  animal,  make  no  allu- 
sion to  any  particular  race.  iElian,  referring  to  the  goats  of  Lycia 
and  the  practice  of  shearing  them  like  sheep,  says  that  the  wool  is 
used  for  cords  and  cables.  Ap})ian  mentions  the  stuffs  known  under 
the  name  of  KtXi/.ia  from  Cilicia,  the  ancient  name  of  the  country 
in  which  Angora  is  situated,  as  a  means  of  protection  against  projec- 
tiles; implying  that  the  tissue  of  the  goats  of  Cilicia  were  not  distin- 
guished for  their  fineness.  Virgil  gives  the  wool  of  the  goat  no  other 
destination  than  to  serve  for  the  necessities  of  the  camp  and  for  the 
use  of  poor  sailors  : — 

'■^Usum  in  castrorum  et  miseris   velamina  nautis." 

Coliuiiella,  the  great  writer  on  Roman  agi-iculture,  quotes  this  line 
of  Virgil  as  applicable  to  the  covering  of  goats,  and  while  tracing  the 
qualities  which  a  perfect  animal  should  possess,  excludes  all  resem- 
blance to  the  Angora  goat  by  demanding  that  the  hair  should  be  black. 
Strabo,  born  in  the  town  of  Amasia,  very  near  the  present  domain  of  the 
Angora  goat,  makes  no  mention  of  goats  of  that  country  distinguished 
for  their  fleeces,  although  he  remarks  upon  the  different  races  of  fine 
wooled  sheep  found  in  many  places  in  Asia  Minor.  The  author 
whom  I  am  following  observes  that  the  most  careful  research  among 
the  Byzantine  writers,  after  the  Roman  possessions  became  the  patri- 
mou}'  of  a  barbarous  people,  has  not  afforded  the  least  indication  of  a 
fine  and  white  wooled  goat.  It  was  not  until  the  year  1555,  that  the 
Angora  goat  was  distinctly  made  known  through  the  Father  Belon, 
who  had  travelled  in  Asia  Minor,  by  a  brief  but  sutRciently  charac- 
teristic description.  The  silence  of  the  classic  authors  in  resjiect  to 
any  goat  with  fine  and  Avhite  fleece  would  seem  to  place  it  beyond 
doubt  that  the  progenitoi"s  of  this  animal  were  introduced  into  Asia 
Minor  at  a  eomparativelj^  recent  period,  when  the  country  was  invaded 
by  barbarous  and  pastoral  races,  either  Turks  or  Arabs.  M.  Tchi- 
hatcheff  observes  that  the  Arabs  have  never  formed  stable  establish- 
ments<in  Asia  Minor,  while  the  Turkish  race  is  the  only  one  among 
the  modern  invaders  of  that  country  which  came  in  search  of  a  per- 
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nianent  home  and  lias  preferred  it  unto  this  day.  He  shows  that  two 
branches  of  the  Turkish  race,  the  Suldjeks  and  the  Oghus,  success- 
ively installed  themselves  in  Asia  Minor  in  the  eleventh  and  thir- 
teenth centuries,  taking  possession  of  the  precise  region  in  which 
Angora  is  included,  and  which  their  descendants  still  occupy.  Im- 
mediately previous  to  their  immigration  they  had  occupied  the  vast 
plains  of  Khorassan  and  Bokara,  and  still  more  anciently,  accord- 
ing to  the  most  celebrated  orientalists  and  geographers,  the  country 
on  the  southern  borders  of  Siberia  and  the  mountains  of  the  Altni 
chain.  It  appears  thus  to  be  not  improbable  that  a  race  of  animals, 
originating  in  Central  Asia,  whose  representative  still  exists  in  the 
Caprn  Falconeri,  should  have  been  carried  by  the  migration  of  pas- 
toral tribes  to  the  region  in  which  they  are  now  found  in  the  modified 
form  of  the  Angora  goat.  This  In'pothesis  is  supported  by  the  state- 
ment of  the  President  dela  Tour  d'Aigues,  probably  derived  from  the 
Turkish  shepherds  Avho  accompanied  the  flock  introduced  by  him  into 
Europe  in  1787,  that  "there  is  a  constant  tradition  that  the  goats  of 
Angora  did  not  originate  in  that  country,  but  were  derived  from  Cen- 
tral Asia."  * 

Although  the  origin  of  the  Angora  goat  from  Falconer's  goat  is  not 
demonstrated  by  proofs  as  positive  as  those  which  support  the  deriva- 
tion of  the  common  goat  from  Capra  cegragus,  they  are  not  less  posi- 
tive than  those  which  formerly  led  all  naturalists  to  attribute  the  pater- 
nity of  the  common  goat  to  that  species.  The  absolute  knowledge  of 
the  progenitor  of  the  Angora  goat  is  of  less  practical  importance 
than  the  demonstration  of  a  specific  difference  between  the  two  races. 
That  the  Angora  goat  constitutes  a  particular  race,  and  is  not  due  to 
the  same  origin  as  the  common  goat,  seems  established  by  the  follow- 
ing considerations:— 

1.  There  is  an  essential  difference  in  the  horns  of  the  two  races, 
those  of  the  Angora  race  being  twisted  spirally,  a  configuration  wholly 
wanting  in  the  common  race,  the  form  of  the  horns  being  recognized 
by  modern  systematic  writers  as  the  basis  of  the  classification  of  the 
family  Cavicornia,  or  ruminants  with  horns  permanent,  hollow  and 
enclosing  a  piece  of  the  frontal  bone. 

2.  The  mammillary  organs  are  hemispherical,  while  they  are 
elongated  in  the  common  species. 

3.  The  very  long  wooly  hair  hanging  in  corkscrew  ringlets,  fine, 
white  and  lustrous  as  silk,  covering  the  short  and  harsh  hair  properly 
so  called,  which  lies  upon  the  skin,  is  in  striking  contrast  with  the 
short  and  coarser  external  hair  of  the  common  goat  with  its  finer  in- 
terior hair  or  down. 

*  Sacc,  Essai  sur  les  Chfevres.  Bulletin  supr.  cit.,  T.  iv.,  p.  6. 
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4.  The  crv,  wliollv  iliU'crcnt  from  that  of  tlie  common  goat,  resem- 
bles tluit  of  sliecp. 

5.  Tlui  milk  is  more  fatty  ;  the  odor  of  the  male  less  strong  and 
disagreeable. 

6.  The  Angora,  indike  the  eomnion  goat,  is  fattened  as  readily  as 
the  sheep,  and  theflesli  is  exceedingly  palatable. 

7.  The  speeilic  difference  is  finally  establislicil  ))y  the  character  of 
the  crosses,  a  point  to  be  referred  to  hereattcr  with  more  detail. 

The  theory  of  the  ditference  of  species  in  these  two  races  is  not 
invalidated  by  the  fertility  of  the  products  of  their  crosses;  such  fer- 
tility having  been  observed  in  the  mixed  offspring  of  the  more  widely 
separated  species,  the  horse  and  the  ass.  In  this  case  it  is  well  estab- 
lished that  the  he  mu'e  can  generate  and  the  she  mule  j)roduce,  such 
cases  occurring  in  Spain  and  Italy,  and  more  frequently  in  the  West 
Indies  and  New  Holland.  * 

The  practical  dedu(-tion  to  be  drawn  from  the  separation  of  the 
two  species  is  thus  clearly  stated  by  M.  Sacc.  "There  is  then  no  util- 
ity in  creating  flocks  of  the  Angora  for  crossing  with  the  ordinary 
o-oat.  We  must  limit  ourselves  to  preserving  the  species  in  entire 
purity  and  devote  ourselves  to  improving  the  race  by  itself  as  has 
been  done  with  the  justly  celebrated  merinos  of  Rambouillet."t  A 
leading  object  of  this  paper  is  to  enfoi-ce  the  opinion  of  this  sagacious 
and  practical  naturalist. 

Upon  the  introduction  of  the  Angora  goat  into  France  in  1787,  and 
more  recently  in  1855,  the  opinion  was  generally  entertained  that 
the  principal  benefit  to  be  derived  from  the  new  race  would  result 
from  the  amehoration  of  the  products  of  the  common  species.  This 
opinion  unfortunately  prevails  in  this  country.  It  is  sanctioned  by  all 
the  agricultural  notices  or  essays  which  have  been  published  respect- 
ino-  the  new  race,  and  is  naturally  fostered  by  importers  and  breeders 
to  enhance  the  selling  price  of  bucks. 

One  of  the  earliest  papers  descriptive  of  this  species  which  ap- 
peared in  this  country  was  published  in  the  Patent  Ofhce  Agricultural 
report  for  185 7, J  it  being  the  abstract  of  a  report  upon  the  Cashmere 
goats,  as  they  were  called,  in  the  possession  of  Mr.  Richard  Peters, 
of  Atlanta,  Georgia,  written  by  the  well-known  naturalist.  Dr.  John 
Bachman,  of  Charleston,  S.  C.  This  excellent  naturalist,  repeating 
the  views  at  that  time  generally  entertained,  says:  "The  varieties  of 
goats  are  equally  numerous  and  equally  varied  in  different  countries. 
They  are  all  of  one  species,  the  varieties  mixing  and  multiplying  into 

*  Lyell's  Principles  of  Geology.    Vol.  II.,  p.  4  3 
t  Bull.  supr.  cit.,  T.  v.,  p.  571. 
t  p.  56. 
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each  other  ad  infinitum.  They  all  claim  as  their  origin  tlie  common 
goat.  Copra  hircus,  which  it  is  admitted  by  nearly  all  reliable  natural- 
ists derives  its  parentage  from  the  wild  goat,  Capra  ccr/raffus,  that  still 
exists  on  the  European  Alps."  After  referring  to  the  diversity  of 
color,  aspect  and  form,  seen  in  the  goats  of  ITindostan,  Chinese  Tar- 
tary  and  Thibet,  he  says,  '  in  a  word,  they  are  all  of  one  species,  but 
under  many  varieties  ;  breeds  have  become  permanent,  and  some  are 
infinitely  more  valuable  than  otiiers."  He  gives  the  results  of  breed- 
ing the  Angoi'a  with  the  common  goat  as  shown  in  the  flocks  of  Mr. 
Peters  in  the  following  language: — "Familiar  as  we  have  been  through 
a  long  life,  with  the  changes  produced  by  crosses  among  varieties  of 
domestic  animals  and  poultry,  there  is  one  trait  in  these  goats  Avhich 
is  more  strongly  developed  than  in  any  other  variety  that  we  have  ever 
known.  We  allude  to  the  facility  with  which  the  young,  of  the  cross 
between  the  male  of  the  Asiatic  goat  and  the  female  of  the  common 
goat  assume  all  the  characteristics  of  the  former.  It  is  exceedingly 
difficult  to  change  a  breed  that  has  become  permanent,  in  any  of  our 
domestic  varieties,  whether  it  be  that  of  horses,  cattle,  sheep  or  hogs, 
into  another  variety  by  aid  of  the  male  of  the  latter.  There  is  a 
tendency  to  run  back  into  their  original  varieties.  Hence  the  ob- 
jection to  mixed  breeds.  But  in  the  progeny  of  these  Asiatic  and 
common  goats,  nine-tenths  of  them  exhibit  the  strongest  tendency  to 
adopt  the  characteristics  of  the  male,  and  to  elevate  themselves  into 
the  higher  and  nobler  grade,  as  if  ashamed  of  their  coarse,  dingy  hair, 
and  musky  aromatics,  and  desirous  of  washing  out  the  odorous  per- 
fume and  putting  on  the  white  livery  of  the  more  respectable  race." 
Speaking  of  the  Angora  goat,  Mr.  Israel  S.  Diehl,  who  has  contrib- 
uted a  paper  upon  it  of  much  research,  and  valuable  for  many 
original  observations,  says:*  ''This  goat,  though  described  as  the 
Capra  Angorensis,  is  only  an  improved  variety  of  the  Capra  hircus 
or  common  domestic  goat."  He  refers  to  numerous  State  agri- 
cultural societies  and  scientific  and  jn-actical  men  to  show  the  value 
of  the  Angora  goat  and  its  fleece,  "and  the  facility  with  which  it  can 
be  crossed  and  bred  with  the  common  goat,  by  which  a  flock  can  be 
readily  raised  and  inci'eased,"  adding,  "almost  all  the  progeny  exhibit 
the  strongest  tendencies  to  the  higher  and  nobler  grades  by  assimilat- 
ing themselves  to  the  male  and  putting  on  the  white  livery  of  the 
more  respectable,  honored,  and  valued  race."  These  views  widely 
circulated  through  the  Government  agricultural  reports  have  been 
accepted  without  question,  and  the  efforts  of  breeders  in  this  country 
have  been  largely  wasted  in  vain  efforts  to  produce  crosses  which 
would  have  all  the  value  of  the  pure  race. 

*  lleport  of  the  Department  of  Agriculture  for  18(33,  p.  216. 
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Toji.id'TO,  (if  tlic.  Villus  anl  feasibility  of  such  att'^m;)t8  wo  must  ]y^a,r 
distinctly  in  vicnv  the  precise  economical  result  to  be  sou^rht  tor.  ft  :s 
obviously,  UDt  primarily  to  obtain  a  breerl  of  goats  wliich  sh  ill  l)c  (it 
for  the  butcher.  Neither  is  it  to  secure  a  breed  wliieh  will  furnish  a 
merely  toleral)le  fleece  which  would  be  simply  a  substitute  for  the  avooI 
of  the  sheep.  The  object  is  to  appropriate;  a  race  of  animals  which 
shall  pi'oduce  a  textile  material  adapted  for  certain  defined  purposes 
in  the  arts  as  distinct  as  silk,  noble  Saxony  wool,  or  sea  island  ccjtton; 
a  material  which  is  a  substitute  for  nothing  else  known,  and  has  origi- 
nated its  own  fabrics.  Tiie  introduction  of  a  race  wliich  fails  to  give 
this  peculiar  fibre,  would  be  no  real  acquisition,  however  amusing  to 
the  breeder,  and  interesting  to  the  jjliysiologist  the  exi)ei'iments  hi 
crossing  might  be.* 

Laying  aside  the  statements  given  in  the  agricultural  reports,  as  of 
little  value  as  testimony,  because  there  is  no  matter  in  which  even 
skillful  flock  breeders  are  so  liable  to  be  deceived,  as  in  the  character 
and  adaptation  of  their  fleeces,  and  because  there  is  no  evidence  that 
the  products  of  the  crosses  referred  to  have  ever  been  subjected  to 
the  only  conclusive  test,  that  of  spinning,  let  us  consider  the  feasibil- 
ity of  producing  the  typical  fleece  of  the  Angora  goat,  by  means  of 
crosses,  by  reference  to  admitted  physiological  principles,  and  the 
results  in  analogous  cases.  The  illustrious  naturalist,  M.  de  Quatre- 
fages,  who  has  recently  discussed,  in  his  lectures  at  the  ^Museum  d'  His- 
toire  naturelle,  and  in  the  Revue  des  Deux  Mondes,f  the  principles 
which  govern  the  formation  of  races,  remarks  that  "there  is  one  law 
in  crossing  whicli  is  constantly  verified ;  each  of  the  two  authors  tends 
to  ti'ansmit  to  the  product  at  the  same  time  all  its  qualities  good  or 
bad."  This  tendency  he  admits  Is  modified  by  the  predominance 
in  one  or  the  other,  of  the  power  of  transmissibility.  "When  this 
power  is  equal  in  the  two  parents  the  product  will  have  an  equal 
mixture  of  the  qualities  of  the  parents  ;  there  will  be  a  predomi- 
nance of  the  qualities  of  one  where  this  power  of  transmissibility  is 
unequal.  The  inef[uality  of  the  power  of  transmissibility  appears  to 
be  much  greater  when  the  races  are  nearest  each  other,  for  sometimes 
the  crossing  between  such  races  gives  a  product  which  seems  to  be- 

*The  conviction  is  exter.ding  among  intelligent  wool  growers  in  this  country  of 
the  impartanca  of  preierv'ing  tha  varieties  of  Woolly  fibre,  each  in  its  ov.u  char- 
acter, purity  and  excellwice,  and  free  from  that  "mongrel  type  which  will  do  fir 
everything  but  is  not  desirable  for  anything."  At  a  meeting  of  the  Ohio  Wool 
Growers  Convention,  January  7,  1867,  "Mr.  1!.  M.  Montgomery  moved  that  the  true 
course  in  breeding  sheep  is  to  keep  breeds  entirely  distinct  and  to  endeavor  to  pro- 
duce the  best  clothing  or  the  best  combing  wools,  which  proposition  was  unani- 
mously agreed  to."    U.  S.  Economist,  January  25, 1808. 

■!■  Vide  Ilevue  des  Deux  Mondes,  December  15,  18(30  to  April  14, 18G1. 
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long  entirely  to  one  of  the  two."*  He  observes  that  it  follows  from 
these  prineiples  that  nothing  could  be  more  irrational  than  to  take 
animals  of  the  half  blood  as  regenerators  to  ameliorate  a  race;  for  not 
possessing  completely  the  qualities  ■\\l)icli  we  seek,  and  having  pre- 
served a  part  of  the  bad  which  we  wish  to  shun,  they  transmit  a 
mixture  of  one,  and  besides,  as  they  are  necessarily  of  a  formation 
more  recent  than  the  race  to  be  regenerated,  it  will  be  the  last  one 
which  will  impress  itself,  if  not  upon  the  first,  at  least  upon  successive 
genei-ations.  These  views  are  confirmed  by  the  recent  observations  of 
Professor  Agassiz,  in  Brazil,  on  the  effects  of  crosses  of  races  of  men 
He  observes  that  the  2)rincipal  result  at  which  he  has  arrived  from 
the  study  of  the  mixture  of  human  races  in  the  region  of  Braiiil  is 
that  "races  bear  themselves  towards  each  other  as  all  distinct  species; 
that  is  to  say,  that  the  hybrids  which  spring  from  the  crossing  of  men 
of  different  races  are  ahvays  a  mixture  of  the  two  primitive  types 
and  never  the  simple  reproduction  of  the  characters  of  one  or  the 
other  progenitor.  It  is  also  remarked  by  the  same  high  authority,  that, 
'•however  naturalists  may  differ  respecting  the  origin  of  species,  there 
is  at  least  one  point  in  which  they  agree,  namely,  that  the  offspring 
from  two  so-called  different  species  is  a  being  intermediate  between 
them,  showing  the  peculiar  features  of  both  parents,  but  resembling 
neither  so  closely  as  to  be  mistaken  for  a  piu"e  representative  of  the 
one  or  other,  "f 

The  views  of  the  eminent  physiologists  above  quoted  ghe  no  sup- 
poi't  to  the  popidar  fallacy  into  which  Dr.  Bachman  and  Mr.  Diehl 
seem  to  have  fallen,  that  the  male  animal  possesses  the  greater  power 
of  transmitting  blood  to  his  progeny.  Dr.  Randall  in  the  chapter 
upon  the  principles  of  breeding  in  his  '"Practical  Shepherd"  while 
admitting  that  the  ram  much  oftenest  gives  the  leading  characteristics 
of  form,  attributes  the  greater  power  of  the  ram  to  the  superiority  of 
blood  and  superioi'ity  of  individual  vigor,  as  the  ram  is  generally 
"higher  bred"  than  the  ewes,  even  in  full  blood  flocks.J 

If  it  be  true  as  a  physiological  principle  that  the  parents  in  widely 
separated  races  tend  equally  to  transmit  all  their  (jualities,  what  hope 
is  there  of  obtaining  a  valuable  lanigerous  animal  from  the  crosses 
of  goats  so  widely  separated  as  to  belong  to  different  species;  espe- 
cially when  the  heavy  coating  of  one  is  absolutely  worthless,  and  noth- 
ing short  of  the  peculiar  qualities  found  in  the  other  is  worth  seeking 
for?  All  analogy  teaches  that  it  is  vain  to  expect  to  form  a  perma- 
nent race  of  any  value  from  the  crosses  of  such  wldel}'    sejiarated 

♦Amelioration  de  I'esp^cd  chevaline,  Bull,  siipr.  oil.,  T.  viii,  ISGl,  p.  257. 
t  A  Journey  in  Brazil,  by  Professor  and  Mrs.  L.  Agassiz.  pp.  296  and  338. 
t  pp.110.  111. 
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ract's.  Dr.  Rinidall  ilcclarcs  that  "all  attempts  to  foi-iii  ])ci'niai)ciit 
intoruuuliiite  varieties  of  value  by  crosses  between  the  merino  and 
any  tiimily  of  the  mutton  sheep  with  the  view  of  combinin<i  the  spec- 
ial cxcelleneic^s  of  each  have  ended  in  utter  foilure."*  Tlie  German 
lireeilii-s  say  that  it  is  impossible  to  transform,  by  crossing,  the  common 
sheep  into  merinos.  Even  after  nine  generations  the  common  type 
rea])pears  as  soon  as  the  use  of  merino  rams  of  the  pur(i  blood  has 
ceased. t  It  is  for  this  reason  tliat  the  Gi-rinans  refuse  to  the  highest 
breil  grade  any  other  designation  than  imj)roved  /(«// breeds. f 

The  constant  use  of  regenerators  of  pure  Ijlooded  Angoras,  if  th^y 
could  be  procured,  which  would  soon  bo  impossibk;,  from  domestic 
sources,  if  the  system  of  crossing  should  be;  persisted  in,  would  be  of 
littli!  avail.  In  the  Asiatic  goat  we  have  a  perfect  standard,  as  in  the 
Arabian  horse.  Mr.  Youatt  sa}-s  of  the  English  races  of  the  horse 
descended  from  the  Godolphin  Arabian,  or  the  Darley  Arabian  and 
the  blood  mares  of  Charles  I.,  "where  one  drop  of  common  blood  has 
mingled  with  the  pui-e  stream,  it  has  been  innnediately  detected  in  the 
inferiority  of  form  and  deficiency  of  bottom. "§  So,  we  may  infer, 
Avill  a  drop  of  blood  of  the  common  goat  detract  fi'om  the  lustre  and 
fineness  of  fibre  found  in  the  pui-e  Asiatic  race. 

The  elaborate  article  of  Mr.  Fleischman  on  German  fine  wool  hus- 
bauch-y||  gives  the  results  of  constantly  regenerating  by  the  pure  me- 
rino ram,  the  cross  from  the  pure  merino  and  common  country  sheep. 
At  the  fourth  generation  the  fleece  consists  of  25  per  cent,  prima,  50 
jjcr  cent,  .sec  wnJa,  and  25  per  cent,  /er^m  wool.  The  nature  of  the 
wool  is  still  coarse.  There  are  about  eighteen  thousand  wool  hairs  in 
a  scpare  inch.  In  the  tenth  generation  the  fine  wool  predominates. 
A  fleece  yields  from  GO  to  70  per  i:e.nt.  prima,  20  to  25  per  cent,  se- 
cuncla,  and  10  to  15  per  cent,  tertia  wool.  In  the  twentieth  genera- 
tion the  fleece,  by  regular  crossing  and  careful  management,  has  20  per 
cent,  electa,  50  per  cent,  prima,  20  per  cent,  secunda  and  10  per  cent. 
lertia  wool.  There  will  yet  be  sometimes  found  stickel  or  coarse  hair. 
At  this  period  twenty-seven  thousand  wool  hairs  grow  upon  a  square 
inch.  Thus  even  at  the  twentieth  generation,  with  the  constant  use 
of  regenerators  of  the  pure  blood,  the  wool  falls  short  of  the  fineness 
of  the  original  or  perfectly  pure  blooded  annnal,  Avhich  has  from  forty 
thousand  to  forty-eight  thousand  wool  hairs  on  a  square  inch.  These 
facts  show  how  slow  is  the  approach  to  fineness  of  fibre  even  in 
crosses  of  animals  descended  from  a  remote  though  common  ancestor. 

*  The  Tractical  Shepherd,  p.  125. 
tSacc.  Bull.  supr.  cit.,  T.  v.,  p.  571. 
+  Tractical  Shepherd,    p.  127. 
§Youatt  on  the  Horse. 
II  Patent  Ofilce  Rejjort.    1847.    p.  253. 
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Proceeding  from  analogy  to  direct  evidence  as  to  the  results  of 
breeding  the  race  under  consideration  by  means  of  crossing  with  the 
common  species,  no  person  in  Europe  has  examined  the  Angora  goat 
so  thoroughly  and  for  so  long  a  period  as  M.  de  la  Tour  d'Aigues, 
President  of  the  Royal  Society  of  Agriculture  of  France,  who  in  1787 
introduced  some  hundreds  of  these  goats  into  Europe  under  the  care 
of  Turkish  shepherds,  and  established  them  upon  the  low  Alps  where 
they  greatly  prospered.  He  affirms  that  even  after  the  sixteenth  gen- 
eration the  hiir  of  the  crosses  obtained  by  crossing  the  Angora  buck 
Avith  females  of  the  common  goat  remained  hair  and  although  it  was 
elongated  it  could  not  be  spun.*  "This  sj)ecies  is,"  he  says,  "constant; 
and  although  they  procreate  with  our  goats  we  can  never  hope  to 
multiply  them  by  crossing  the  races,  because  the  vice  of  the  mother  is 
never  effaced.  If  some  individuals  approach,  more  or  less,  the  race 
of  the  sire,  the  hair  will  always  be  shorter  and  too  coarse  to  be 
worked."!  The  testimony  of  this  official  head  of  the  agricultui-e  of 
France  is  of  the  highest  value,  not  only  because  his  position  led  him 
to  seek  the  utmost  advantage  fi-om  the  introduction  of  a  new  race, 
but  because  an  elaborate  memoir  published  by  him  shows  that  he  had 
made  thorough  experiments  in  spinning  and  manufacturing  the  pro- 
ducts of  his  Heeces.  for  which  he  gives  minute  directions. 

The  observations  of  M.  Brandt  show  that  the  thickness  of  the 
hair  of  the  pure  Angora  goat  is  from  a  third  to  a  half  that  of  the 
common  goat.  This  fineness  of  fibre  is  an  essential  spinning  quality. 
The  fibre  of  this  species  is  always  prepared  and  spun  in  the  form  of 
worsted  of  long  wool,  that  is,  the  fibre  is  not  carded  or  subjected  to  a 
process  by  which  the  fibres  are  placed  in  every  possible  direction  in 
relation  to  each  other,  adhering  by  their  serratures,  but  are  drawn 
out  by  combing  so  that  they  may  be  straight  and  parallel,  the  ends  of 
the  fibre  being  covered  in  the  process  of  spinning,  so  that  the  yarns 
are  smooth  and  lustrous.  The  fibres  being  extremely  slippery  they 
will  not  adhere  in  spinning  unless  they  have  the  requisite  fineness  to 
jiermit  many  parallel  filjres  to  be  united  in  a  yarn  of  a  given  number. 
When  the  fibres  are  too  large  they  require  to  be  mixed  with  combing 
wool  to  "carry"  the  fibre,  as  it  is  technically  called,  which  diminishes 
the  lustre  of  the  fabric.  Manufacturers  of  worsted,  who  have  had 
large  experience  in  sjiinning  the  mohair  of  Asia  and  this  country,  in- 
form me  that  the  best  mohair  can  be  spun  Into  yarns  of  the  number 
forty-two,  while  others  are  Avith  difficulty  spun  into  yarns  numbered 
from  ten  to  sixteen.  Fibre  of  the  latter  quality  is  of  no  more  value 
than  the  most  ordinary  combing  avooI,  except  for  a  few  exceptional 

*  Sacc,  Bull,  siipr.  cit.,  T.  v.,  p.  570. 
t  Idem  T.  iv.,  p.  8. 
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purposes  to  be  hereafter  referred  to.  Lots  of  so-called  Angora  wool, 
doubtless  the  products  of  recent  crosses,  offered  in  the  market  the  pres- 
ent s(iason,  could  l)e  used  only  for  carpet  fdling,  the  lowest  use  of  woolly 
fibre. 

Although  the  facts  and  reasoning  given  above  leave  no  doubt  upon 
my  own  mind  that  the  breeding  from  crossings  of  the  common  goat  of 
this  country  should  be  abandoned,  it  is  proper  that  I  should  state  that 
hopes  are  still  entertained  in  France  of  good  results  from  breeding 
M'ith  the  domestic  goats  of  that  country.  M.  Richard,  of  Cantal, 
in  a  report  made  in  1862  upon  the  animals  deposited  by  the  Society 
of  Acclimatation  at  the  farm  of  the  Souliard  in  the  Cantal,  says: 
'•Crosses  produced  from  the  Angora  and  the  ordinary  goats  of  Au- 
vergne  have  given  products,  which  at  the  second  generation  much  re- 
semble those  of  pure  blood ;  and  if  the  Society  should  continue  its 
experiments  upon  this  subject,  I  think  it  will  obtain  some  happy 
results.  Nevertheless,  to  settle  the  opinion  upon  this  point,  it  would 
be  useful  to  study  this  practical  question  wherever  the  Angora  goats 
have  been  deposited."*  The  most  that  can  be  niade  of  the  opinion  so 
cautiously  expressed  is  that  the  system  of  crossing  is  still  regarded  in 
France  as  a  proper  subject  of  experiment. 

CULTUnE  IX  THE  REGIOX  OF  AXGORA. 

The  culture  of  this  species  in  the  country  of  its  greatest  develop- 
ment next  demands  attention.  Ample  information  upon  this  point 
is  furnished  by  scientific  travellers.  The  celebrated  academician 
Toin-nefort,  the  master  in  botany  of  the  illustrious  Linnaeus,  was  the 
first  to  shed  full  light  upon  the  ancient  magnificence  of  Ancyra,  the 
site  of  the  present  Angora,  mentioned  by  Livy  among  the  illustrious 
cities  of  the  East.  He  refers  to  its  most  ancient  people  as  having 
made  even  the  Kings  of  Syria  their  tributaries,  while  its  later  inhab- 
itants were  the  principal  Galatians,  whom  the  Apostle  Paul  honored 
with  an  epistle.  He  describes  its  monument  to  Augustus,  the  most 
splendid  in  all  Asia,  upon  which  was  inscribed  in  pure  Latin  the  life 
of  the  Emperor,  its  streets  abounding  with  pillars  and  old  marbles 
mingled  with  porphyries  and  jaspers,  its  walls  built  up  of  ruins  of 
architraves,  bases  and  capitals,  and  its  tombs  covered  with  Greek  and 
Latin  inscriptions,  all  attesting  that  this  was  one  of  the  centres  of  the 
Roman  civilization,  and  making  more  significant  the  silence  of  con- 
temporary authors  before  alluded  to.  But  more  interesting  than  the 
monuments  of  past  splendors,  is  the  mention  first  given  with  any  de- 
tail by  this  traveller,  of  the  contribution  to  modern  civilization  made 
by  the  barbarians  from  Central  Asia.     I  transcribe  his  language  : 

♦Bulletin  supr.  cit.,  T.  ix.,  p.  8. 
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"They  breed  the  finest  goats  in  the  world  in  tlie  eliampaign  of 
Angora.  They  are  of  a  dazzling  white,  and  their  nair,  which  is  fine 
as  silk,  natui-ally  curled  in  locks  of  eight  or  nine  inches  long,  is 
worked  up  into  the  finest  stufis,  especially  camlet.  But  they  do  not 
suffer  these  fleeces  to  be  exported  from  this  place  because  the  people 

of  the  country  gain  their  livelihood  thei'eby However  it  be, 

these  fine  goats  are  to  be  seen  only  within  four  or  five  days'  journey 
of  Angora  and  Beibazar.  Tiieir  young  degenerate  if  they  are  car- 
ried further.  The  thread  made  of  this  goat's  hair  is  sold  for  from 
four  livres  to  twelve  or  fifteen  livres  the  ocque.  Some  is  sold  for 
twenty  and  five  and  twenty  crowns  the  ocque,  but  that  is  only  made 
up  into  camlet  for  the  use  of  the  Sultan's  seraglio.  The  workmen  of 
Angora  use  this  thread  of  goats'  hair  without  any  mixture,  whereas 
at  Brussels  they  are  obliged  to  mix  thread  made  of  wool,  for  what 
reason  I  know  not.  In  England  they  use  up  this  hair  in  tlieir  peri- 
wigs, but  it  cannot  be  spun All  this  country  is  dry  and  bare, 

except  the  orchards.  The  goats  eat  nothing  except  the  youn^  shoots 
of  herbs,  and  perhaps  it  is  this  which,  as  Brusbequius  observes, con- 
tributes to  the  consummation  of  the  beauty  of  their  fleece,  which  is 
lost  when  they  change  their  climate  and  pasture."* 

Interesting  statements  in  relation  to  the  culture  of  this  species  at 
Angora  are  given  by  Capt.  Conelly,  an  English  traveller,  in  a  paper 
read  before  the  Asiatic  Society,  which  I  deem  it  unnecessary  to  repeat, 
as  they  are  generally  accessible  in  ]\Ir.  Southey's  work  on  wool.f 
The  most  i-ecent  information  is  that  given  by  the  Russian  traveller 
before  quoted,  who  devoted  five  yoars  to  the  study  of  natural  history 
in  Asia  Minor,  anl  M.  Boulier  (Pharmicien  Aide  Major)  in  a  report 
of  a  mission  to  Asii  Minor  presented  to  the  French  Minister  of  War.  J 
The  region  marked  out  by  the  form..'r  of  these  scientific  travellers,  as 
the  peculiar  domain  of  the  Angora  goat,  is  situated  between  39°  20' 
and  41°  30'  north  latitude,  and  between  33°  20'  and  35°  longitude 
east  of  Paris,  a  surface  of  about  2350  metric  leagues  square,  ecpiiva- 
lent  to  about  a  forty-fourth  part  of  the  surface  of  the  peninsula  of 
Asia  Minor,  and  about  the  same  fraction  of  the  area  of  France. 
This  country  is  more  or  less  mountainous  and  fuiTowed  by  deep  val- 
leys, its  mean  altitude  being  estimated  at  1200  metres,  while  the  more 
elevated  masses  are  generally  shaded  Avith  fine  forests;  the  plateaus 
which  form  a  large  part  of  the  country,  are  very  little  wooded.     The 

*A  Voyage  into  the  Levant.  By  31.  Tournefort,  Chiff  Botanist  to  the  French 
King. 

tSouthey  on  Colonial  Wools,    p.  322,  et  seq. 

tVide  Considerations  siir  la  chevre  d'Augora  i)ar  M.  1*.  do  Tchihatchefl",  Bull, 
supr.  cit.,  T.  XI.  p.  305.  Sur  la  chevre  d' Angora.  I'ar  M  Boulier,  I'harmacien  Aide 
Major.    Bull.  supr.  cit.,  T.  iv.,  p.  557. 
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absence  of  trees,  bushes  and  arl)orescent  jilants  <;ivcs  the  country  tlie 
aspect  of  iianiense  steppes.  Tliis  nudity  permits  the  first  heats  of  the 
spring  to  dry  up  the  little  humidity  which  the  earth  has  acquired  in 
winter.  The  climate  is  excessive,  the  winters  being  very  cold,  and 
the  sumtners  exceedingly  hot.  The  country  is  covered  with  snow  in 
winter,  the  rain  and  snow  being  very  frequent,  the  thermometer  in  the 
neighborhood  of  Angora  frequently  descending  to  12°,  li>°  and  18° 
of  the  centigrade  thermometer,  corresponding  to  53.6°,  5!)°  and  04.4° 
Falu'enheit. 

The  cold  season  continues,  however,  only  three  or  four  months. 
During  the  rest  of  the  year  the  temperature  is  very  hot,  jjarticularly 
iu  tlie  valleys,  while  the  fine  days  continue  almost  without  interrup- 
tion ;  abundant  pasturage  is  found  for  the  white  goats  only  after  the 
frosts  and  snows,  Avhen  the  first  warm  rains  revive  the  vegetation. 
This  time  is  of  short  duration,  and  the  stimulus  given  by  a  copious 
and  succulent  nourishment  is  exerted  wholly  in  developing  the  fleeces 
in  length.  The  shearing,  which  takes  place  in  April,  is  hardly  con- 
cluded when  the  vegetation  called  forth  by  the  warm  spring  is 
arrested,  and  receives  no  moisture  from  the  dews,  jiei-sons  lying  at 
night  in  the  open  air  finding  in  the  morning  no  humidity  ujion  their 
garments.  This  dryness,  however,  gives  to  the  vegetation  which 
flourishes,  the  only  aliment  to  flocks  during  summer,  an  aromatic  char- 
acter which  makes  it  peculiarly  digestible  and  stimulating. 

The  mineralogical  character  of  the  rocks  which  underlie  the  coun- 
try is  generally  feldspathic,  the  trachytic  and  seqjentine  roeks 
abounding.  No  peculiar  mineralogical  elements  appear  to  be  essen- 
tial to  the  successful  culture  of  this  species,  as  M.  Boulier  observes 
that  there  is  not  the  legist  sign  of  degeneracy  in  the  fleeces  of  flocks 
grown  upon  calcareous  or  gypseous  soils.  The  localization  of  this 
species  in  certain  districts  witldn  the  general  domain  assigned  to  it, 
is  quite  remarkable,  and  appears  to  be  mainly  determined  by  the  alti- 
tude of  the  country,  the  flocks  of  the  pui-e  race  being  rarely  dis- 
tributed upon  the  most  elevated  districts,  in  the  deep  valleys  or  the 
neighborhood  of  the  forests.  This  localization  is  doubtless  encour- 
aged by  the  native  proprietors,  who  unanimously  assert  that  this  goat 
cannot  be  transported  from  the  place  where  it  is  born  to  a  neighbor- 
ing village  without  suffering  a  deterioration  of  fleece.  Even  the 
intelligent  travellei's  above  referred  to  seem  to  partake  of  this  opinion. 
Direct  observations,  however,  in  Europe  and  elsewhere,  have  shown 
that  this  apparent  deterioration  is  only  the  effect  of  age,  and  not  due 
to  a  change  of  place  and  climate  or  food.  The  finest  fleece  is  found 
ui5on  animals  a  year  old,  which  is  worth  eleven  francs  the  kilogramme  ; 
although  somewhat  less  fine  in  the  second  year,  it  is  quite  good  at  the 
end  of  the   fourth  year,  when  it  is  worth  six  francs  the  kilogramme. 
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At  tlie  end  of  the  sixth  year  the  fleece  is  positively  bad,  and  at  this 
period  the  animals  are  usually  killed,  their  natural  lite  beinsr  only  nine 
or  ten  years. 

All  authore  ap-ee  that  these  animals,  although  able  to  resist  both  heat 
and  cold  except  immediately  after  shearing,  when  they  arc  lial)le  to 
be  destroyed  by  moderate  depi-ession  of  temperature,  cannot  with- 
stand much  humidity,  either  in  their  pastures  or  folds.  In  a  moist 
atmosphere  they  ai'e  especially  subject  to  maladies  of  the  respiratory 
organs,  or  a  kind  of  pleuro-pneumonla.  In  severe  winters,  Avhile  the 
common  goat  of  the  country  is  unaffected,  the  mortality  among  the 
goats  of  the  pure  race  is  frightful.  This  is  due  largely  to  their  con- 
finement, when  the  temperature  is  lo°  centigrade,  in  very  bad  stables 
completely  closed  and  unventilated,  and  to  their  nourishment  upon 
fodder  imi)erfectly  dried,  a  very  little  barley  only  being  given  when 
the  snow  falls.  The  delicacy  and  lymphatic  temperament  of  the 
white  Angoras,  which  seem  to  be  inherent  to  this  race,  appear  to  be 
closely  related  to  their  color.  Some  physiologists  see  in  the  color  anil 
delicacy  of  this  animal  the  evidence  of  an  imperfect  albinism.  In 
the  very  interesting  discussions  of  the  Board  of  Agriculture  of  Massa- 
chusetts in  1867,  many  curious  facts  were  stated,  illustrating  the  re- 
lation of  a  white  color  in  animals  with  certain  diseases  and  defici- 
encGs;  tor  instance,  that  white  horses  are  subject  to  diseases  to  which 
black  or  red  horses  are  not.  Prof.  Agassiz  expressed  the  opinion 
"that  change  of  color  in  animals  must  be  the  result  of  some  general 
change  in  the  system,  and  if  it  is  not  shown  in  the  eyes  it  will  be 
shown  in  something  else,  the  light  color  being  a  kind  of  bleaching  of 
those  darker  tints  which  are  connected  with  the  qualities  of  the  blood, 
indicating  a  certain  feebleness  of  the  system."  These  views  are 
peculiarly  interesting  when  taken  in  connection  with  the  facts  stated 
by  M.  Boulier  as  to  the  manner  in  which  the  losses  above  referred  to 
are  repaired.  The  fact  had  already  been  stated  by  M.  Tchihatcheff, 
that  when  the  losses  are  very  considerable,  the  people  of  the  country 
rej)air  them  by  crossing  the  Angora  with  the  common  goats,  and  that 
the  purity  of  the  race  is  regained  in  the  third  generation.  This  state- 
ment was  regai'ded  in  France  as  conclusive  as  to  the  expediency 
of  crossing  with  the  common  goat  of  France,  until  the  statements 
which  follow  were  published.  M.  Boulier  shows  that  the  goats 
referred  to  as  common  in  Asia,  are  of  the  same  species  as  those  of 
the  pure  Angora  race  from  which  they  differ  only  in  their  color  and 
size.  The  variety  which  is  spread  everywhei-e  in  Asia  Minor  upon 
all  soils  and  at  all  altitudes,  is  the  black  or  Kurd  race.  The  variety 
confined  to  the  narrow  limit  is  the  ichite  race.  "The  one  and  the 
other,"  he  says,   "have   long   fleeces.     Their  general  forms  resemble 
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each  otlier.  The  l)l:ic'k  goat  is  only  of  a  size  abuiit  a  fil'tli  hirger 
than  the  white  goat.  Tlie  weight  of  tlie  fleeces  of  the  black  race 
varies  between  three  and  four  ocfjiu^s  (3  kil.  750  to  5  kil.).  The  hair, 
lilack,  .straight  and  without  undulation  reaches  a  length  of  0.27  m. 
.  .  .  'J'lie  length  of  the  locks  of  the  white  race  reach  0.25  m.  and 
the  weight  of  the  best  fleeces  two  occjues  (2  kil.  500)."  M.  Boulier 
cites  two  examples  to  show  tliat  the  introduction  of  the  white  female 
goats  into  the  country  where  they  have  not  previously  existed  is  not 
regarded  by  the  natives  as  tlie  most  simple  and  rapid  means  of 
rcf[uiring  the  more  precious  race.  ''Seventy  years  ago.  at  Zchii'tela 
(Jentchibe  Yallaci,  the  natives  possessed  no  white  goats.  Since  that 
j)eriod  they  have  ei'ossed  tlie  black  female  goats  of  the  village  with 
the  buck  of  the  white  race,  and  at  present  there  are  not  less  than 
eight  thousand  goats  of  the  latter  race,  upon  the  territory  of  that  dis- 
trict. We  have  examined  the  flocks,  and  the  fleeces  are  in  no  respect 
inferior  to  any  of  those  which  we  have  seen  elsewhere.  It  is  now 
establi^;]ied  in  respect  to  these  new  generations  that  after  three 
years  of  experience  the  newly  crossed  race  has  not  degenerated;  it 
is  distinctly  established,  since  for  a  long  tiuie  the  regenerators  are 
taken  from  the  flocks  themselves.  At  Sidi  Ghazi  the  crossing  by  the 
same  procedure  has  been  commenced  within  only  six  years.  The 
flocks  are  magnificent."  Tlie  effects  of  the  crossing  in  the  successive 
generations  are  thus  detailed:— 

"1.  The  cross  of  a  black  female  goat  with  a  white  buck  will  pre- 
sent a  fleece  marbled  with  a  yellow  color  upon  an  impure  Avhite  found- 
ation. The  flanks,  the  shoulders  and  the  head  will  preserve  more 
particularly  the  marks  of  the  color  of  the  mother;  the  fineness  of  the 
fleece  will  be  sensibly  ameliorated. 

2.  The  cross  of  this  first  product  with  a  white  buck  will  cause  all 
the  dark  tints  to  disappear.  The  fleece  will  become  white.  The 
thoulders  and  the  flanks  will  be  covered  with  wavy  ringlets;  but  the 
whole  line  of  the  back,  and  the  forehead  will  remain  furnished  with 
coarse,  straight  hairs. 

3.  On  coupling  this  new  cross  always  with  a  buck  of  the  pure 
race  we  shall  obtain  a  greater  fineness  in  the  long  ringlets  of  the 
flanks  and  shoulders;  the  doi'so-lumbar  portion  of  the  vertebral  col- 
umn will  no  longer  retain  coarse  iiairs  which  will  remain  still  on  the 
upper  ])art  of  the  neck  and  forehead. 

4.  A  fourth  cross,  carried  on  with  the  same  precautions  as  before, 
V,  ill  fix  a  stamp  of  purity  to  the  product;  fhe  coarse  hairs  will  have 
disappeai-ed  on  the  forehead  and  neck. 

5.  -The  consecutive  crossings  will  render  more  stable  the  modifica- 
tions already  formed,  and  already  after  the  fifth  generation  the  indi- 
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viduals  will  be  able  to  reproduce  as  if  they  -were  of  the  jiiire 
blood."* 

An  infallible  proof  of  fineness  not  mentioned  by  M.  Boulier  is  in- 
sisted upon  by  other  writers,  viz.,  the  curling  of  the  wool,  which  is 
observed  upon  the  young  individuals  only  when  they  ai-e  of  the  piu'c 
blood,  so  that  all  the  young  bucks  are  rejected  from  the  flocks  Avith 
the  utmost  care  as  not  being  of  the  pure  race,  whose  wool  is  not 
curled. 

It  is  not  to  be  denied  that  further  observations  are  greatly  to  be 
desired  in  confirmation  of  the  observation  of  M.  Boulier.  They  are, 
however,  referred  to  by  M.  Sacc  as  both  "skillful  and  conscientious" 
aud  are  relied  upon  by  the  latter  naturalist  as  establishing  the  iden- 
tity of  tlie  species  of  the  black  Kurd  and  white  Angora  race,  a  nd  they 
are  quoted  with  approbation  by  M.  Bemis,  joriucipal  veterinary  sm'- 
geon  of  the  army  of  Africa.  This  identity  seems  confirmed  by  the 
observations  of  M.  Diehl,  who  has  personally  visited  Angora.  '"Tiiere 
is  also  a  second,  or  other  variety  of  Angora  or  shawl  wool  goat, 
besides  those  generally  described.  This  goat  has  an  unchanging 
outer  cover  of  long  coarse  hair,  between  the  roots  of  which  comes  in 
winter  an  undercoat  of  downy  wool  that  is  naturally  thrown  oiF  in 
spx'ing  or  is  carefully  combed  out  for  use.  A  remarkably  fine  species 
of  this  breed  exists  throughout  the  area  to  which  the  white-haired 
goat  is  limited." 

The  number  of  goats  of  the  white  race  grown  in  the  district  of 
Angora  is  estimated  by  M.  Sacc  and  others  at  three  hundred  thou- 
sand, and  the  product  in  wool  called  tiftik  by  the  natives,  and  mohair 
in  England,  at  two  million  pounds.  The  English  tables  of  Turkish 
exports  make  the  product  in  18G7  a  little  over  four  million  pounds. 
Formerly  the  wools  of  Angora  were  Avliolly  spun  or  woven  in  place, 
and  were  exported  in  the  tbrm  of  yarns  or  camlets,  of  which  the  city 
of  Angora  sold  in  1844,  thirty-five  thousand  pieces  to  Europe.  The 
exportation  of  the  wool  was  jirohibited  through  the  same  wise  policy 
which  enabled  England  by  its  monopoly  of  the  combing  vvools  to 
buikl  up  its  stupendous  worsted  manufacture.  Some  twelve  hundred 
looms  were  employed.  The  natives  displayed  great  skill  in  making 
gloves,  hosiery  and  camlets  for  expoi'tation,  and  summer  robes  of 
great  beauty  for  the    Turkish  grandees.f     The  town  flourished  and 

*  Bull.  supr.  cit.,  T.  v.,  p.  168.  The  focts  stated  by  M.  Boulier  may  seem  incon- 
sistent with  the  views  elsewhere  jjresented  in  this  article  as  to  the  slowness  of 
improvement  by  crossing.  Tlie  identity  of  species  in  the  black  aud  white  race 
is  not  settled  by  this  naturalist.  The  power  of  deviation  within  wide  limits  may 
be  a  characteristic  of  this  species  in  d.imesticatinK  ;  and  tliese  facts,  to  use  the 
language  of  Prof.  Agassiz  in  relation  to  deviations  of  s])ecit's,  may  "only  point 
out  the  range  of  flexibility  in  types  which  in  their  essence  are  invariable."  A 
Journey  in  Brazil,  p.  42. 

tSouthey  on  Colonial  Wools. 
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tlie  whoh;  ji()j)iilatioii  was  busy  and  liaj)j)y  in  the  pursuit  of  their 
beautiful  inchisLry.  After  tlic  Greek  revohition  the  Turkish  Gov- 
ernment was  tempted  by  Britisli  iufluenee  to  achuit,  free  of  <hity,  the 
pro(Uicts  of  European  machinery  and  to  ]jernnt  the  export  of  the  raw 
tiftik.  This  tatal  step  was  the  death  blow  of  the  town  of  Angora. 
Tiic  whole  ])roduct,  with  the  exception  of  twenty  thousand  pounds 
only,  still  worked  up  at  home,  was  exported  to  England.  The  looms 
employed  were  reduced  from  one  thousand  two  hundred  to  not  more 
than  fifty;  and  the  town,  although  having  at  its  command  the  raw 
material  tor  a  most  important  and  characteristic  manufacture,  oflers 
in  its  sad  decline  another  monument  of  the  desolating  influence  of 
that  system  which  would  make  the  raw  material  of  every  country 
tributary  to  the  one  great  workshop)  of  the  world. 

RESULTS     OF     EXPERIMENTS     IN      ACCLIMATION     IN     EUROPE    AND 
THE   UNITED  STATES. 

The  attention  of  philanthro]nc  agriculturists  in  Europe  was  drawn 
to  this  race  in  the  last  century.  The  fii'st  attempt  to  approj^riate  the 
race  in  luirope  was  made  by  the  Spanish  Government,  which  im. 
jiorted  a  flock  in  1765,  which  has  disappeared.  Next  followed  the 
imjjortation  of  the  President  Tour  d'Aigues,  who  introduced  some 
hundred  upon  the  Low  Alps  in  1787.  Tliis  experiment  of  acclima- 
tion appears  to  have  been  wholly  successful,  as  this  eminent  agri- 
culturist declares  that  although  his  flocks  received  no  sj^ecial  care, 
they  were  constantly  preserved  in  good  health  and  accommodated 
themselves  as  well  to  the  climate  as  the  pasturage.  "I  can  attest,"  he 
says,  "that  nothing  is  easier  than  to  raise  and  nourish  the  species; 
they  are  led  to  the  pastures  with  the  sheeji  and  are  fed  like  them  in 
winter."  Towards  the  end  of  the  last  century  Louis  XVI.  imported 
a  flock  of  Angoras,  to  Kambouilet,  but  this,  as  well  as  the  flocks  of 
Tour  d'Aigues,  disappeared  in  consequence  of  the  revolution.  The 
best  i-esults  were  obtained  in  Spain  from  the  importation  of  a  flock  of 
a  hundred  in  18.30  by  the  King  of  Sjjain.  M.  Graells  reports  that 
this  flock  was  transported  to  the  mountains  of  the  Escurial  where  he 
says:  "I  had  occasion  to  see  them  for  the  first  time  in  1848,  that  is  to 
say,  eighteen  years  after  their  entry  into  Castile.  At  this  time  the 
flock  was  composed  of  two  hundred  individuals,  almost  all  Avhite. 
The  males  had  a  magnificent  fleece.  The  shepherds  told  me  that 
all  the  prindtive  individuals  had  disappeared,  and  that  those  which 
lived  were  born  in  the  country,  and  that  they  could  be  regarded  as 
naturalized  to  the  climate,  the  food  and  other  iiflierent  conditions  of 
the  central  region  of  Sjiain.  At  Huelva  there  is  another  flock  of 
Angora  goats,  composed  of  a  hundred  head,  and  from  the  information 
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I  Lave  obtained  it  pi'ospors  very  well  in  the  mountainous  region  of, 
that  province."*  The  above  extract  is  instructive  as  showing  the 
slowness  with  which  this  race  is  multiplied,  the  priniitive  flock  having 
tripled  only  in  eighteen  years. 

In  1854,  the  Imperial  Society  of  Acclimation  of  France  resolved 
upon  vigorous  etibrts  to  ajjpropriate  this  race.  In  1855,  it  was  in 
possession  of  a  flock  of  ninety-two  head.  This  flock  was  subdivided 
and  placed  in  different  districts  in  France.  But  the  success  was  far 
from  encouraging.  Many  died,  and  those  which  survived  gave  fleeces 
which  were  far  from  satisfactory.  In  1858,  all  the  separate  flocks 
Avere  reunited  and  placed  at  Souliard  in  the  mountainous  and  trachy- 
tic  district  of  the  Cantal.  The  animals  rapidly  recovered  their 
health,  and  were  increased  without  suffering  any  malady.  The 
fleeces  were  in  an  admirable  condition,  and  were  fabricated  into  vel- 
vets of  such  fineness  and  lustre  that  it  was  pronounced  that  "the 
wool  of  the  Angora  goat  has  been  ameliorated  in  France."  The  in- 
crease of  this  flock  w-as  disastrously  checked  by  the  rigorous  winter 
of  1859,  and  the  rainy  and  damp  summer  which  succeeded.  "The 
abundant  snows  of  the  winter,"  says  M.  Richard,  "prevented  on  the 
one  hand  the  goats  from  issuing  from  their  stable ;  the  stabulation 
lavored  in  them  a  predominance  of  the  hinj)hatic  system.  On  the 
other  hand  the  showers  and  the  incessant  rains  of  the  sjiring  continued 
during  the  whole  summer.  The  goats,  always  in  a  damp  atmosphere, 
eating  w^et  grass,  contracted  as  well  as  the  sheep  an  aqueous  cachexy ;  a 
third  of  the  animals  succumbed  from  this  malady.  If  energetic  means 
had  not  been  employed  upon  the  first  symptom  of  the  invasion  of  the 
affection  which  was  decimating  the  flock,  it  is  very  probable  that 
few  would  have  survived.  The  malady  was  arrested  by  a  tonic  and 
fortifying  medication."  The  flock,  reduced  from  ninety-two  head 
in   1855  to  seventy  in  1862,  was  at  the  latter  period  in  good  health,  f 

The  experience  in  France,  although  by  no  means  encouraging  in  all 
respects,  is  instructive  as  indicating  the  principal  cause  of  the  destruc- 
tion of  the  flocks,  exposure  to  a  damp  climate.  The  excessive 
climate  of  the  middle  and  northern  districts  of  this  country,  the  cold 
winters  and  warm  dry  summers  would  seem  to  indicate  these  districts 
as  most  favorable  to  the  acclimation  of  this  species.  Experience  has 
fully  confirmed  what  might  have  been  assumed  a  priori.  The  first 
importation  was  made  in  1849,  by  Dr.  J.  B.  Davis,  of  eight  Angora 
goats,  two  bucks  and  six  females.  The  facts  relative  to  subsequent 
importations  and  their  results  are  given  in  the  elaborate  article  of 

*  Kapport  deM.  Ramon  do  la  Sagra.  Bull,  siipr.  cit.,  T.  i.,  p.  23. 
t  Sur  Ic's  auimaiix  de  la  Society  d'Acclimatatiou.  Tar  M.  Hichard  (du  Caiilal).  T. 
IX.,  p.  5. 
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•Mr.  Diuhl,  which,  hi'inj;  rciidily  accessible  in  the  wiih-ly  circiihi*:ed 
Agricultural  Report  of  18G3,  I  need  only  briefly  refer  to.  Mr. 
Diehl  gives  the  i-esults  of  his  observations  of  most  of  the  flocks,  pro- 
ceeding from  some  three  hundred  head  imported  from  Angora,  num- 
bering, according  to  him,  several  thousand,  and  scattered  mainly 
through  the  southwestern  States,  as  follows: 

"  We  have  either  jiersonally  visited  and  examined  most  of  the  local- 
ities and  flocks  (mentioned  by  him),  seen  or  obtained  animals  or  speci- 
mens of  the  wool,  comparing  them  with  what  we  saw  abroad  and  the 
best  specimens  of  wool  to  be  obtained  from  abroad,  or  the  best  im- 
ported ones,  and  are  well  satisfied  and  thoroughly  convinced  that  we 
have  succeeded,  and  can  continue  to  succeed,  in  raising  this  valuable 
wool-bearing  animal,  with  its  precious  fleece,  almost  anywhere  through- 
out our  country  where  sheep  will  jjrosper,  especially  in  the  higher 
and  colrler  localities, — producing  an  animal  more  hardy,  with  a  heavy 
and  more  valualile  fleece  than  the  Angora  or  Cashmere  itself  in  its 
own  country.  The  specimens  of  wool  in  otu*  possession  are  more 
silky  and  fleecy  than  the  imported  or  original  ones."  M.  Diehl  gives 
extracts  from  original  communications  of  practical  stock  raisers  con- 
firmatory of  his  statements.  It  is  to  be  regretted  that  the  value  of 
these  observations  is  diminished  by  the  want  of  accurate  discrimination 
between  the  products  of  the  crosses  and  animals  of  jiure  blood. 

APPLICATIOX    OF    PRODUCTS. 

It  has  been  already  stated  that  mohair  is  not  a  substitute  forwool, 
but  that  it  occupies  its  own  place  in  the  textile  fabrics.  It  has  the 
aspect,  feel  and  lustre  of  silk  Avithout  its  suppleness.  It  differs  mate- 
rially from  wool  in  the  want  of  the  felting  cpiality,  so  that  the  stuffs 
made  of  it,  have  the  fibres  distinctly  separated  and  are  always  bril- 
liant. They  do  not  retain  the  dust  or  spots,  and  are  thus  particularly 
valuable  for  furniture  goods.  The  fibi-e  is  dyed  with  great  facility 
and  is  the  only  textile  fibre  which  takes  equally  the  dyes  des- 
tined for  all  tissues.  On  account  of  the  stiff'ness  of  the  fibre  it  is 
rarely  woven  alone,  that  is,  when  used  for  the  filling,  the  warp  is 
usually  of  cotton,  silk  or  wool,  and  the  reverse.  It  is  not  desired 
for  its  softness  in  addition  to  silkiness,  such  qualities  as  are  found  in 
cashmere  and  mauchamp  wool,  but  for  the  elasticity,  lustre,  and  du- 
rability of  the  fibre  with  sufficient  fineness  to  enable  it  to  be  spun. 
Tliose  who  remember  the  fashions  of  thirty  or  forty  years  ago  may 
call  to  mind  the  camlets  so  extensively  used  for  cloaks  and  other 
outer  garments,  and  will  doubtless  remember  that  some  were  distin- 
guislied  for  their  peculiar  lustre  and  durability,  which  was  generally 
attributed  to  tlie  presence  of  silk  in  the  tissue.     These  camlets  were 
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woven  from  mohair.  Its  lustre  and  durability  peculiarly  fit  this 
material  for  the  manufacture  of  braids,  buttons  and  bindings,  which 
greatly  outwear  those  of  silk  and  wool.  The  qualities  of  lustre  and 
elasticity  particularly  fit  this  material  for  its  chief  use,  the  manufac- 
ture of  Utrecht  velvets,  commonly  called  furniture  plush,  the  finest 
qualities  of  which  are  composed  principally  of  mohair,  the  pile  being 
formed  of  mohair  warps  which  are  cut  in  the  same  manner  as  silk 
warps  in  velvets.  Upon  passing  the  finger  lightly  over  the  surface 
of  the  best  mohair  plushes  the  rigidity  and  elasticity  of  the  fibre  Avill 
be  distinctly  perceived.  The  fibre  springs  back  to  its  original  up- 
rio-htness  when  any  pressure  is  removed.  The  best  mohair  plushes 
are  almost  indestructible.  They  have  been  in  constant  use  on  certain 
railroad  cars  in  the  country  for  over  twenty  years  without  wearing 
out.  They  are  now  sought  by  all  the  best  railroads  in  the  country 
as  the  most  enduring  of  all  coverings,  an  unconscious  tribute  to  the 
remarkable  qualities  of  this  fibre.  The  manufacture  of  Utrecht  vel- 
vets at  Amiens  in  France  consumes  five  hundred  thousand  pounds  of 
mohair,  which  is  spun  in  England.  Ten  thousand  workmen  were 
employed  in  weaving  these  goods  at  Amiens  in  1855,  the  product 
being  principally  sent  to  the  United  States.  The  mohair  plushes 
are  made  of  yarns  from  No.  2G  to  No.  70;  the  tissues  made  of  the 
former  number  are  worth  four  francs  per  metre  and  of  the  latter  ten 
francs  per  metre,  showing  the  importance  of  preserving  the  fineness 
of  the  fleece.  A  medium  article  is  made  extensively  in  Prussia,  of 
yarns  spun  from  an  admixture  of  mohair  with  combing  wool,  but  it  is 
wanting  in  the  evenness  of  surface  and  brilliant  reflections  or  bloom 
of  the  French  goods.  Mohair  yarn  is  employed  largely  in  Paris, 
Nismes,  Lyons  and  Germany  for  the  manufacture  of  laces,  which  are 
substituted  for  the  silk  lace  fabrics  of  Valenciennes  and  Chantilly. 
The  shawls  frequently  spoken  of  as  made  of  Angora  wool,  are  of  a 
lace  texture  and  do  not  correspond  to  the  cashmere  or  Indian  shawls. 
The  shawls  known  as  llama  shawls  are  made  of  nK)hair.  I  have  seen 
one  at  Stewart's  wholesale  establishment  valued  at  eighty  dollars, 
weighing  only  two  and  one  third  ounces.  Mohair  is  also  largely 
consumed  at  Bradford  in  England  in  the  fabrication  of  light  summer 
dress  goods.  Tiiey  are  woven  with  warps  of  silk  and  cotton,  princi- 
pally the  latter,  and  the  development  of  this  manufacture  is  due 
principally  to  the  improvements  in  making  fine  cotton  warps,  the 
combination  of  wool  with  mohair  not  being  foimd  advantageous. 
These  goods  are  distinguished  by  their  lustre,  and  by  the  rigidity 
of  the  fabric.  All  the  mohair  yarns  used  in  Europe  are  spun  in 
England,  the  English  having  broken  down  by  temporary  reduction  of 
prices  all  attempts  at  spinning  in  France.  Successful  experiments 
in   spinning   and   weaving  Angora  fiibi'ics  have  been  made  in   this 
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country,  ;is  sliown  l)y  tlic  samples  of  yarns  spun  liy  Mr.  Cameron, 
an<l  tlic!  dress  <roo(ls  spun  and  woven  by  Mr.  Fay  of  the  Lowell 
INIanufacturing  Company  from  Angora  wool  grown  by  Mr.  Chenery 
at  15elinont. 

Beibre  llio  dcmaml  of  this  material  for  dress  goods  and  plushes, 
rnohair  was  largely  used  in  Europe  and  this  country  for  lastings  for 
line  broadcloths,  the  lustrous  surface  acting  as  a  frame  in  a  i)icture 
to  set  oft"  the  goods.  This  use  is  now  abandoned.  ISIoliair  is  now 
extensively  used  to  form  the  pile  of  certain  styles  of  i)luslies  used  lor 
ladies'  cloakings,  also  lor  the  pile  of  the  best  fabrics  styled  Astrakans. 
Narrf»w  strips  of  the  skin  of  the  Angora  with  the  fleece  attached 
linvc  been  recently  in  lashion  for  trimmings,  and  great  prices  were 
obiiained  for  a  limited  number  of  the  pelts  for  this  purpose.  The  skins 
with  the  lleeces  attached  will  always  bring  high  prices  for  foot  rugs, 
on  account  of  their  peculiar  lustre  and  the  advantages  they  possess 
over  those  made  of  wool,  in  not  being  liable  to  felt. 

Ni^arl}'  all  the  raw  mohair  of  conmierce  is  at  present  consumed  by 
a  very  few  manufacturers  in  England,  who  first  commenced  spinning 
in  is;]'),  at  the  suggestion  of  Mr.  Southey,  and  soon  excluded  the 
Turkish  yarns  by  the  superiority  and  evenness  of  their  yarns.  The 
enormous  works  of  Mr.  Salt  in  England  were  erected  in  18.53,  mainly 
for  the  manufiicture  of  mohair  and  alpaca  fabrics.*  The  annual 
exports  of  mohair  from  Turkey  as  well  as  other  instructive  facts  are 
given  in  the  following  letter  from  a  leading  wool  and  commercial 
house  in  New  York,  obtained  at  my  request. 

New  Yop.k,  December  7, 1867. 

Messrs.  G.  W.  Bond  &  Co.,  Boston, — 

Dear  Sirs :  — Agreeably  with  the  request  of  your  Mr.  G.  W.  Bond,  we  beg 

herewith  to  hand  you  all  the  information  we  have  regarding  mohair  or  goats' 

wool. 
Good  mohair  (Angora  goat)  is  not  known  as  an  article  of  commerce  anywhere 

but  in  Asia  Minor.     It  is  received  from  Asia  Minor  in  bales  varying  from  one 

hundred  and  fifty  to  two  hundred  pounds  in  weight,  as  most  convenient,  each 

fleece  carefully  rolled  up  and  tightly  packed.     The  exports  from  Turkey  are  as 

follows : — 

I860 12,884  bales. 

1860 11,002    " 

1861 16,592     " 

1862 17,706     " 

186.3 14,812     " 

1864 19,761     " 

1865 27,641     " 

1866 22,068     " 

We  have  seen  samples  of  goats'  wool  grown  in  South  Africa  and  this  country. 

but  they  had  degenerated,  becoming  coarser,  and  losing  the  lustre  and  silky 

*  Vide  Janes's  History  of  the  Worsted  Manufactures. 
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appearance  which  give.s  the  staple  most  of  its  value.  It  is  consumed  by  less 
than  a  dozen  houses  in  Europe;  in  fact,  one  firm  consiimes  about  one-third  of 
the  whole  supply,  and  ha?  agents  in  Turkey  choosing  the  same.  It  is  a  very 
peculiar  article;  either  evci-ybody  wants  it,  or  no  one  will  touch  it.  There 
seems  to  be  no  steadiness  in  the  trade ;  biit  the  demand  is  seldom  in  abeyance 
for  more  than  four  months  at  a  time.  Large  buyers  have  avoided  it  for  some 
time,  therefore  stocks  have  accumulated  to  a  considerable  but  not  excessive 
extent. 

Aljout  two  years  ago  the  price  was  up  to  nearly  ninety-six  cents  gold,  and 
fell,  after  long  inaction,  to  about  fifty  to  fifty-four  cents  gold  per  pound  for  super, 
whi*e  Constantinople:  but  even  at  this  price  there  is  very  little  demand.  The 
value  for  second-class  locky  lots  is  always  very  uncertain.  It  forms,  however 
only  a  trifling  portion  of  the  exports,  and  will  fetch  about  twenty  to  thirty  cents 
gold,  per  pound. 

Fawn,  a  dark  gray  mohair,  with  long  staple,  is  usually  saleable  at  twenty- 
four  cents  gold  to  thirty  cents  cun-ency.  There  is  also  a  fair  kind  of  brown 
mohair,  but  shorter  and  more  cotted,  that  we  think  sells  best  in  France  at  prices 
between  twenty  to  thirty  cents  gold.  The  terms  on  which  this  article  is  sold 
in  the  market  are  cash  in  one  month  less  five  per  cent,  discount;  England,  tares 
actual  and  one  pound  draft  per  cwt.  Yours  faithfully, 

B,\nENDAHL  &   Co. 

I  liave  ascertained  from  other  sources  tliat  the  price  of  mohair  in 
Enoland  of  late  years  has  been  about  double  that  of  the  best  English 
combing  wools. 

RECAPITULATIOX   AXD   CONCLUSIOX. 

Experience  in  Europe,  confirmed  by  observations  in  this  country, 
has  demonstrated  the  practicability  of  the  acclimation  of  this  race 
under  favorable  conditions  of  climate,  without  degeneracy  of  the 
fleeces.  There  are  districts  in  this  country  possessing  climate,  tem- 
perature and  hygrometric  conditions,  corrresponding  to  those  observed 
in  Asir.  Minor  and  Europe  as  favorable  to  the  culture  of  this  race. 
Tlie  Angora  goat  and  the  domestic  goat  of  Europe  and  this  country 
having  descended  from  separate  sources,  the  obtaining  of  good  results 
from  the  crosses  of  these  two  races  is  theoretically  improbable,  and  is 
demonstrated  to  be  so  by  the  best  experience  in  Europe.  The  nor- 
mal fibre  desired  for  the  textile  arts  is  only  to  be  found  in  flocks  of 
the  perfectly  pure  race,  and  perhaps  in  flocks  bred  back  to  the  stand- 
ard of  the  pure  race  by  crosses  of  a  perfectly  pure  buck  with  the 
black  Asiatic  goats  of  the  same  race.  It  is  desirable  that  importa- 
tions should  be  made  of  the  black  female  Kurd  goat  of  Asia  Minor, 
for  crossing  with  the  pure  white  bucks.  There  is  evidence  of  great 
weight  in  favor  of  good  results  from  such  cases. 

Systematic  measures  of  acclimation  must  always  be  impeded  by  the 
eagerness  of  breeders  for  sale  to  obtain  merchantable  results.  The 
appropriation  of  this  race  is  of  sufficient  nnportance  to  desei-vc  the 
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cariK'st,  attention  of  the  Covernmont,  as  the  best  races  of  the  merino 
sheep  liave  l)een  only  secured  through  tlic  persevering  and  disinter- 
ested eirort>;  of  governments  in  Euro])e.  In  the  ai)senee  of  any 
national  society  for  acclimation  in  this  country,  a  deficiency  which 
ouglit  not  long  to  exist,  the  department  of  agriculture,  under  its  pres- 
ent vi'^orous  and  intelligent  head,  offers  the  best  means  of  securing  the 
desired  results.  The  cost  of  a  single  Hodman  gun  would  '^ecure  a 
magnificent  (lock  to  serve  for  prolonged  experiment  and  as  a  model  to 
our  agricidturists.  Producers  cannot  expect  to  obtain  remunerating 
prices  for  their  tleec's  until  the  manufacture  of  mohair  tidjrics  isestalj- 
ished  in  this  country.  It  must  be  years  before  a  suliicient  supply  is 
o-rown  here  to  occupy  a  single  mill.  The  tleeces  of  over  ten  thousand 
sheep  arc  consumed  every  week  in  the  single  estal)lishment  of  the 
racilie  Mills.  It  is  probable  that  there  will  be  a  demand  lor  all  that 
can  be  grown  for  some  time,  for  yarns  for  braids,  and  ibr  Astrakhan 
cloakiugs  Avhich  are  being  made  in  Rhode  Island.  The  demand  for 
animals  of  the  pure  i-ace  Avill  increase  without  reierence  to  the  value 
of  the  fleeces.  There  are  enough  agriculturists  of  taste  and  wealth 
in  this  country  who  will  readily  pay  large  pi-iccs  for  these  docile  and 
Ijeautiful  animals  simply  as  ornaments  for  their  farms. 

I  am  convinced  that  the  greatest  obstacle  to  the  permanent  acquisi- 
tion of  new  resources  from  any  department  of  nature  is  exaggerated 
expectations  as  to  their  value  and  iacility  of  acquirement.  Our  im- 
patient countrymen  need  to  be  reminded  that  real  progress  is  the 
offspring  not  only  of  human  eflbrt  but  of  time,  and  that  of  acclima- 
tion esjiecially  it  may  be  said  :  Non  solum  hunianl  ingenii  sed  lem- 
poriti  quoque  jilla  est.  There  is  encouragement  however  in  the  fact 
that  tlae  fruits  of  decades  or  centuries  in  older  countries  are  matured 
here  in  years.  In  how  ])rief  a  time  has  this  vast  country  been  stocked 
with  all  the  animal  wealth  which  Europe  had  to  bestow!  How 
rapidly  have  we  appropriated  all  the  best  ovine  and  bovine  races  of 
tlie  old  world!  Within  half  a  century  we  have  spread  the  merino 
sheep  over  all  the  prairies  of  the  West,  and  within  a  less  period  have 
acquired  and  pertected  the  cattle  of  the  Durham  short  horn  breed, 
and  even  sent  them  back  to  ameliorate  the  parent  stock  in  England. 
The  hope  then  is  not  vain  that  the  precious  race,  wdiose  slow  march 
westward  we  have  traced  from  the  remote  East,  may  at  no  distant  tinro 
be  fully  secured  for  the  western  world. 

Mr.  Geo.  Win.  Bond  exhiljited  samples  of  Angora  wool 
oljtained  from  animals  raised  in  Kentucky  by  Mr.  B.  K.  Tully. 
In  his  oi»iniou  they  compared  favorably  in  length  of  staple 
and  fineness  of  fibre  Avith  any  imported  mohair.     He  pointed 
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out  the  traces  of  the  hair  of  the  common  goat  upon  the  skins 
of  the  crosses  of  the  Angora  and  common  goat  raised  at  the 
Cape  of  Good  Hope,  and  observed  that  many  of  the  fleeces 
offered  in  our  markets  as  the  product  of  Angora  goats 
possessed  the  same  character,  facts  which  tended  to  confirm 
the  views  just  advanced  that  it  is  undesirable  to  cross  the 
Angora  with  the  common  goat. 

CONTCERNING   A     MeTEOR    SEEN    IN   PRUSSIA.      EXTRACTED    FROM 

Newspapers    and  Private    Letters.      By   Dr.    Herrmann 
Hagen. 

On  the  30th  of  January  a  brilliant  meteor  was  observed  in  the 
provinces  of  East  and  West  Prussia.  Its  brilliancy  was  uniform  over 
a  region  of  about  one  hundred  and  sixty  square  miles.  The  time  at 
which  the  meteor  appeared,  is  pronounced,  with  slight  differences,  to 
have  been  seven  o'clock  in  the  evening.  An  eye-witness  in  Hub- 
nichen,  who  observed  the  appearance  out  of  doors,  describes  it  as  a 
great  beehive  from  under  which  luminous  bees  were  swarming;  and 
which,  after  its  disappearance,  left  on  the  sky  an  illuminated  wake. 

The  light  was  so  intense  that  even  bright  lamps  in  a  room  in  which 
the  curtains  were  drawn  were  overpowered.  It  was  seen  throughout 
Samland.  Mr.  Otto  Hagen,  while  in  a  hotel  in  Ortelsbui-g,  hastened 
to  a  window,  the  curtains  of  which  were  drawn,  believing  that  the 
houses  on  the  opposite  side  of  the  street  were  on  fire.  Dr.  P.  pub- 
lished in  the  "Insterburgcr"  paper  a  description  of  the  apjjcarance 
which  he  observed  at  Insterburg.  He  says:  nearly  in  the  zenith  sud- 
denly appeared  a  star  of  the  size  and  brilliancy  of  the  ball  of  a  white 
roman  candle,  with  a  fon-shaped,  comet-like  tail ;  it  proceeded  from 
the  north-Avest  to  the  south-east,  the  dimensions  and  brilliancy  of 
the  ball  continually  increasing  until  the  apparent  diameter  was  nearly 
as  large  as  that  of  the  sun,  and  the  eye  could  not  bear  the  light. 
Presently  the  comet-like  tail  changed  into  an  extraordinarily  brilliant 
cone,  more  than  twenty  degrees  in  length,  and  its  base  a  ball  of  fire. 
The  country  was  illuminated  for  some  seconds,  as  if  by  a  bright  flash 
of  lightning,  so  that  distant  objects  were  seen  more  clearly  than  by 
day.  Some  twenty  degrees  above  the  horizon  the  light  suddenly 
disappeared,  the  ball  of  fire  apparently  bursting  into  many  hundreds 
of  glowing  fragments.  The  phenomenon  lasted  about  fifteen  seconds. 
At  Landsbcrg  the  meteor  resembled  a  ball  of  eight  or  ten  inches  in 
diameter,  and  approached  the  earth,  in  eight  seconds  of  time,  from  the 
north-west  to  the  south-east.  In  Lyck,  after  the  appearance  of  the 
intense  light,  distant  thunder  was  heard. 
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At  [>iH'tziii  .iiiil  in  llolicii-tcii)  it,  took  a  northerly  (lirection  i'roin  one 
hun<lrc(l  anil  ten  to  one  hundred  and  twenty  degrees,  and  lasted 
about  luur  or  five  seconds.  In  Friedriehshof,  before  bursting,  it 
appeared  of  an  oval  form.  Mr.  Kayser,  astronomer  of  the  Natural- 
ists' Society  at  Danzic,  writes  among  other  things  in  his  report:  "On 
the  evening  of  the  30th  of  January,  I  was  surprised  by  the.  ajtijearanee 
of  an  uncommonly  brilliant  meteor  falling  in  a  southeasterly  direction 
towards  the  east.  It  seemed  to  start  from  [^  Orion  and  run  in  a  direct 
line  with  great  and  uniibrm  brightness  as  far  as  Canis  Major  (Sirius;, 
eight  degrees  above  the  horizon,  bursting  asunder  at  this  place  with  a 
bi-illiaucy  still  more  intense;  sj)arks  spread  themselves  in  all  directions 
without  detonation.  The  whole  phenomenon  scarcely  lasted  two  sec- 
onds. At  the  place  where  the  meteor  burst,  the  azimuth  was  forty- 
six  degrees  eight  m'nutes  from  south  to  east,  so  there  must  be  a 
point  on  the  direct  lineof  Xeiiteich,  Christburg,  Saalfeld,  Neidenburg, 
etc.,  in  whose  zenith  this  occurred.  Consequently  portions  which 
have  fallen  to  the  earth  may  be  sought  for  in  that  direction." 

A  meteoric  stone  of  about  a  foot  in  diameter  was  subsequently  found 
in  the  direction  indicated. 


Section  of  Entomology.     March  25,  1868. 

Mr.  F.  G.  Sanborn  in  tlie  chair.     Twelve  members  present. 

Dr.  H.  Hagen  exliibitcd  specimens  of  the  stem  of  the 
cotton  plant,  sent  to  him  from  Euawa,  Chicot  Co.,  Arkansas ; 
the  stem  had  been  longitudinally  punctm-ed  to  receive  in  its 
pith  the  eggs  of  an  orthopterous  insect ;  the  eggs  were  pale 
yellow,  one  fifth  of  an  incli  long,  cylindical,  bluntly  pointed 
r.nd  a  little  tapering  at  the  end  from  which  the  larva 
emerges ;  the  other  extremity  was  rounded.  The  person 
Avho  sent  the  twigs  stated  that  the  eggs  were  also  found  in 
blackberry  vines,  and  were  laid  by  a  species  of  Locustarian 
resembling  the  Katy-did;  they  were  doing  much  damage. 
He  knew  of  several  other  species  that  deposit  their  eggs  in 
the  pith  of  twigs,  and,  of  one,  that  inseits  them  under  the 
scales  of  a  gall,  resembling  a  pine  cone,  found  on  the  tips  of 
twigs  of  a  species  of  willow. 


ISCS.  435  [Scuddur. 

Ml".  S.  11.  Scuclder  observed  that  he  had  receive  1  similar 
twigs  from  Mississippi,  together  Avith  a  specimen  of  the 
insect  reported  to  have  laid  the  egg ;  it  proved  to  be  an  un- 
described  species  of  Xi2)hidium\  he  did  not  know  of  any 
similar  observation  excepting  one  published  last  month  by 
Mr.  S.  I.  Smith,  in  the  Proceedings  of  the  Portland  Society 
of  Natural  History.  Mr.  Smith  has  found  a  s])ecimen  of  the 
conical  headed  grasshopper,  Conocephalus  ensiger^  with  its 
ovipositor  forced  down  between  the  root  leaves  and  the  stalk 
of  a  species  of  Andropogon. 

Dr.  Hagen  remarked  that  he  had  been  examining  the 
Pseudoscorpions  of  America  and  comparing  them  with 
European  species  sent  to  him  by  Dr.  Menge.  Chelifer  muri- 
catus  of  Say  proved  to  be  identical  with  the  European  C. 
cancroides.  He  had  determined  eight  species,  one,  hithei'to 
undescribed,  resembling  C.  macidatus  Menge,  belonging  to 
the  genus  Chthonius  ;  four,  belonging  to  the  genus  Chelifer ; 
two,  one  of  which  w\as  new,  referable  to  Chernes ;  and  one 
belonging  to  Pelorus. 

Mr.  S.  H.  Scudder  presented  the  follownng  description  of  a 
new  Butterfly  from  Florida  :  — 

Thecla  Juanita.  Head  black;  a  circular  pearly  white  spot 
between  the  antennsE,  another  just  behind  the  summit  of  the  eyes, 
a  long  and  slender  one  in  front  of,  and  another  behind  the  eyes; 
base  and  centre  of  the  palpi  white ;  basal  half  of  antennse  black  (re- 
mainder broken) ;  a  transverse  plume  of  mingled  black  and  white 
hairs  on  the  vertex,  behind  which  is  a  collar  of  shorter  white  hairs; 
thorax  and  abdomen  well  sprinkled  above  with  bright  blue  scales  on  a 
brownish  ground;  thorax  beneath  black;  a  white  dot  on  the  pleura  at 
the  base  of  either  wing;  legs  black  with  occasional  white  scales;  abdo- 
men beneath  orange.  Wings  above  blackish-brown;  primaries  pro- 
fusely suffused  with  bright  blue  (steel  blue  by  reflected  light)  on  the 
basal  hah",  especially  along  the  middle  of  the  wing,  but  not  betv.-een 
the  divarications  of  the  median  nervure:  fringe  black  tipped  with 
gray;  secondaries  somewhat  suffused  with  bright  blue,  especially  along 
the  area  occupied  by  the  median  nervure  and  its  divarications;  there 
are  two  long  tails;  the  upper  is  the  extension  of  the  middle  median 
nervule,  the  lower,  which  is  twice  as  long  as  the  other,  is  the  continua- 
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tiou  of  the  first  branch  of  the  median  ncrvure;  the  internal  area  is 
slightly  excavated  near  the  extremity  and  the  portion  beyond  curved 
sharply  over  and  beneath,  at  fully  a  right  angle  to  the  general  plane 
of  the  wing;  on  the  lower  half  of  the  outer  margin  of  the  wing  are 
three  spots,  made  up  of  yellowish-brassy,  greenish-brassy  and  bluish- 
brassy  scales;  that  in  the  internal  area  is  longitudinally  oval,  that  be- 
tween the  median  and  sub-median  nervures,  transversely  oval,  and 
ihat  between  the  tails  transversely  linear  and  least  variable  in  colora- 
tion; the  middle  spot  is  also  surmounted  by  a  number  of  inconspicu- 
ous deep  tawny  scales;  on  the  internal  area  there  is  another  similar 
but  irregularly  shaped  spot  within  but  close  to  the  outer  one;  internal 
area  with  long  bluish  gray  hairs;  fringe,  as  far  as  the  longer  tail, black 
tipped  with  gi'ay;  beyond  white  at  extreme  base;  the  outer  parts 
black;  wholly  black  beyond  the  spot  on  the  anal  angle. 

Beneath,  glossy  grayish-brown,  lightest  in  tint  toward  the  apices  of 
the  wings;  extreme  base  of  the  primaries  velvety  black  with  a  lon- 
gitudinally oblong-ovate,  bright,  very  deep  orange-red  spot  in  the 
costal  area,  but  scarcely  reaching  the  edge  of  the  wing;  extreme  base 
of  the  secondaries  velvety  black  with  two  bright,  very  deep  orange- 
red  spots;  one,  circular,  similarly  situated  to  that  on  the  primaries^ 
the  other,  longitudinally  oval,  in  the  internal  area;  there  is  a  trans- 
verse curving  submarginal  row  of  very  bright,  brassy-green,  trans- 
versely ovate  spots  bordered  with  black,  extending  from  the  middle 
median  nervule  to  the  internal  boi'der;  there  is  a  row  of  marginal 
spots  generally  similar  to  those  of  the  upper  surface ;  the  deep  tawny 
spots  are,  however,  found  in  all  the  interspaces,  are  more  conspicuous 
and  between  them  and  the  submarginal  row  mentioned,  is  a  row  of 
transversely  linear  spots  similar  to  the  marginal  spots.  Expanse  of 
wings  two  inches ;  length  of  lower  tail  seven-tenths  of  an  inch. 

Mr.  Edward  Burgess  took  this  exquisite  little  butterfly  on  the 
blossoms  of  peach  trees,  In  Pilatka,  Florida,  on  the  tenth  of  February. 
It  bears  a  general  res  emblance  to  Papilio  Halesia  of  Cramer  and 
Atlides  Dolichos  of  Hiibner. 

Mr.  S.  H.  Scudder  stated  that  he  had  recently  received, 
from  Mr.  Lmcecum  of  Texas,  the  eggs  and  egg-cases  of  the 
destructive  grasshopper,  Caloptenus  spretus,  wliich  re- 
appeared in  that  State  on  the  19th  of  February;  some  of 
the  eggs  had  hatched  on  the  way,  and  larvsB  both  of  the  first 
and  second  stages  were  found  in  the  box ;  unfortunately  the 
cold  weather  has  killed  them  all. 
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Mr,  L.  Trouvelot  exhibited  a  cluster  of  very  interesting 
eggs  of  a  large  unknown  lace-winged  fly,  probably  a  Coryda- 
Us;  the  eggs  were  found  under  a  bridge.  He  also  showed 
some  drawings  of  Cysticerci  which  he  had  taken  from  the 
abdominal  cavity  of  the  rabbit.  Twelve  were  found  in 
one  animal,  two  of  them  on  or  near  the  liver,  and  two  hun- 
dred and  sixty  in  another,  most  of  them  near  the  extremity 
of  the  intestinal  canal,  although  two  had  penetrated  the 
lungs.  The  woi-ms  in  the  two  rabbits  were  of  diiFerent  forms, 
but  Mr.  Trouvelot  considered  them  as  probably  identical  on 
account  of  the  similarity  of  their  mouth  parts.  Imbedded 
beneath  the  skin  of  the  second  rabbit,  on  the  underside  of 
the  neck,  he  also  found  the  larva  of  an  CEstrus. 


April  1,  1868, 
The  President  in  the  chair.     Forty-thi-ee  members  present. 

Mr.  Sanford  B.  Dole  of  Honolulu,  Hawaiian  Islands,  was 
elected  a  Corresponding  Member. 

Rev.  John  B.  Perry,  Drs.  L.  D.  Shepard  and  George  G. 
Tarbell,  and  Messrs.  Joseph  T.  Brown,  Jr.,  John  Bryant, 
Albert  J.  Cook,  Horace  F.  Carpenter,  William  Holden, 
Joseph  H.  Lathrop,  Samuel  T.  Morse  and  Edward  A.  Strong 
were  elected  Resident  Members. 

Professor  Gamgee  of  England,  was  introduced  by  the  Presi- 
dent, and  offered  some  remarks  on  antiseptics  for  the  preser- 
vation of  meats. 

Prof.  Gamgee  stated  that  the  insufficiency  of  the  supply  of  animal 
food  in  the  markets  of  Great  Britain  had  led  him  to  investigate  the 
various  groups  of  maladies  affecting  cattle  in  the  Old  World,  es- 
pecially those  which  spread  with  such  frightful  rapidity  from  one 
country  to  another  through  the  lines  of  transit  of  cattle  trains ;  but 
efforts  in  that  direction  proving  only  partially  successful,  and  the 
price  of  many  kinds  of  meat  having  risen  from  thirty  to  forty  per 
cent?wn  seventeen  years,  he  had  commenced  in  1865  a  series  of  e.xper- 
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imeiits  on  preserving  meats  in  bulk,  without  the  use  of  suit  or  des- 
iccation. 

The  conclusion  was  early  reached  that  the  tissues  of  the  animal 
should  be  fixed  previous  to  its  death;  ingredients  containing  tannin 
were  i'lvst  used,  and  the  carcasses,  packed  in  fat,  remained  in  good 
con<htion  for  a  great  length  of  time;  this  failed,  however,  in  the 
case  of  one  animal,  which  persistently  refused  to  partake  of  the  drug; 
and  as  herds  of  cattle  could  not  readily  be  inihiced  to  feed  on 
tannin,  some  other  expedient  was  necessary;  having  proved  the  anti- 
septic effects  of  carbonic  oxide  gas,  by  its  tendency  to  expel  oxygen, 
animals  were  made  to  inhale  the  gas,  and  the  result  showed  that  de- 
composition took  place  only  when  the  carbonic  oxide  disappeared;  to 
effect  the  complete  removal  of  the  oxygen,  the  use  of  sulphurous  acid 
gas,  well  known  as  an  expedient  for  curing  hams  for  exportation,  was 
resorted  to;  by  itself,  the  acid  could  not  prove  successful,  as  it  would 
remain  in  contact  with  the  oxygen  for  an  indefinite  length  of  time 
without  material  change  in  either;  the  carcass  was  therefore  placed 
beneath  the  air  pump,  the  sulphurous  acid  gas  inti'oduecd,  and  char- 
coal, platinized  by  the  use  of  chloride  of  platinum  passed  up  through 
a  column  of  mercury;  the  sul[)hurous  acid  gas  was  thus  oxydized  and 
the  atmosphere  entirely  destroyed;  simple  carbon  was  sul:)sequently 
found  equally  efficient,  and  the  plan  was  finaUy  simplified  by  the  in- 
troduction of  a  small  quantity  of  carbon  in  which  sulphurous  acid 
was  condensed;  in  this  way  the  measurement  of  definite  quantities 
became  an  easy  matter. 

The  process  now  consists  of  causing  the  animal  to  inhale  carbonic 
oxide  gas  until  it  loses  consciousness,  when  it  is  killed  and  bled ;  the 
carcass  is  quickly  dressed  and  while  still  Avarm  placed  for  a  short  time 
beneath  an  air  pump ;  the  small  quantity  of  air  which  this  process 
fails  to  exhaust  is  destroyed  by  the  introduction  of  sulphurous  acid 
gas  in  charcoal.  The  meat  will  then  keep  for  months  and  perhaps 
jears,  in  any  temperature,  Avithout  i^wtrefaciion,  even  though  it  be 
filled  with  the  maggots  of  flies.  It  is  not  beheved  that  the  sulphur- 
ous acid,  which  is  neutralized  by  the  alkalies  of  the  meat,  can  have 
any  injurious  effect  on  the  tissues. 

The  exjDerinient  of  preparing  animals  on  a  large  scale  by  tliis  j^i'o- 
cess  will  soon  be  attempted,  and  the  result  cannot  fail  to  affect  the 
price  of  meat  very  materially. 
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Section  of  Microscopy.     April  8,  1868. 
Mr.  R.  C.  Greenleaf  in  the  chair.     Eight  members  present. 

Mr.  C.  Stodder  read  the  following  report  of  an  inves- 
tigation of  soundings  made  in  ten  flithoms  of  Avater  off  the 
coast  of  Maine,  near  Mt.  Desert  Island,  by  Mr.  C.  P. 
Dillaway :  — 

The  material  is  a  light  brown  colored  paste.  On  treating  it  witli 
sulphuric  acid,  it  swelled  and  effervesced  rapidly,  giving  off  an  abun- 
dance of  sulphuretted  hydrogen — a  reaction  I  never  before  found  in 
"sounding"  specimens.  It  contains,  among  a  large  quantity  of  sili- 
ceous sand,  a  few  Dictyoca,  a  very  few  fragments  of  Polycistina  and 
an  abundance  of  sjionge  sjDiculte — an  unusually  large  proportion  of 
them  being  broken;  possibly  some  of  the  broken  spines  may  belong 
to  the  Polycistina. 

There  are  many  species  of  Diatomacese,  but  the  quantity  is  very 
small,  jjerhaps  not  more  than  one  per  cent,  of  the  bulk.  I  have  iden- 
tified :  — 

Nitzchia  lanceolata.  Pleurosif    .a  delicatulum. 
Pinnularia  (Navicula)  peregrina.  "  angulatum?  var. 

Navicula    Smithii.  Actino^    /chus  senarius. 

"         lyra.  Dicladi  i  cajiriolus. 

"         retusa.  Biddulphia  aurita. 

Cocconeis  scutellum.  Grammatophora  angulosa. 

"  major.  "  ? 

Coscinodiscus  linearis.  Gomphonema   curvatum. 

"  radiatus.  Rhabdonema  ai-cuatum. 

"  jjatnia.  Stauroneis  aspera. 

"  ?  Plagiogramma  Gregorianum. 

Melosira  sulcata.  Rbizosolenia  ? 

"       (Orthosira)  granulatar*      Periptera ? 

Pleurosigma  elongatum. 

The  representatives  of  most  of  these  species  are  very  few  in  num- 
b(!r,  Ijut  a  single  specimen  of  some  having  been  found.  Melosira  sul- 
cata Ralfs(^Ortliosira  marina  Snuth,=Galionella  sulcata  Ehr.)  is  the 
most  abundant  form,  about  equaling  in  number  all  the  others,  and  the 
specimens  are  very  fine.  Coscinodiscus  linearis  is  the  next  plentiful, 
and  also  fine  and  perfect.  Another  species  of  Coscinodiscus  occurs, 
belonging  to  the  group  which  includes  C.  stellaris  Roper  and  C. 
tenuis  Bail.,  but  without  some  of  the  characters  of  either  these  or 
other  descril)ed  species.      The  Periptera  does  not  agree  perfectly 
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■with  iiiiy  ))ublislio(l  species,  und  tlic  Rhizosolcniie  were  ;ill  t(jo  much 
broken  to  afford  specific  characters. 

Melosira  granuhita  is  said  by  all  the  authoi'ities  to  be  afresh  water 
form,  but  the  specimens  have  all  the  characters  of  that  species. 

It  would  be  an  unwarranted  conclusion  that  these  organisms  were 
obtained  from  their  native  locality.  From  their  minute  size  they 
may  have  been  brought  by  currents  or  winds,  or  in  the  intestines  of 
fish  or  birds  from  far  distant  places. 

Tlie  Melosira  sulcata  is  the  only  one  sufHciently  abundant  to  indi- 
cate that  it  was  found  in  its  native  habitat. 


April  15,  1868. 

The  President  in  the  chair.     Thirty-five  members  j^resent. 
The  following  paper  was  read  :  — 

Observations  on  Crania.    By  Jeffries  Wymak,  M.D. 

1.    Measurement  of  Skulls. 

Tiedemann  appears  to  have  been  the  first  to  attempt  anything  like 
an  extensive  comparison  of  human  crania  based  upon  their  capacity.* 
To  this  end,  1,  he  weighed  the  skull  without  the  lower  jaw  ;  2, 
filled  the  skull  with  dried  millet  seed  and  weighed  again ;  3 ,  deduct- 
ing ilie  weight  of  the  skull  he  obtained  the  weight  of  the  millet  seed 
filling  it.  Thus  a  means  for  determining  the  comparative  size  of 
the  cranial  cavity  in  different  individuals  or  races  was  obtained,  but  it 
failed  to  give  any  exact  idea  of  the  volume  of  the  brain.  The 
method  proposed  by  Sir  William  Hamilton  was  more  successful;  he 
filled  the  cranium  with  fine  sand,  which  w;is  measured  in  cubic 
inches;  having  determined  the  weight  of  a  cubic  inch  of  sand,  he 
nudtiplied  this  by  the  number  of  cubic  inches  contained  in  the  skull, 
and  making  a  correction  for  the  difference  in  the  specific  gravities  of 
brain  arid  sand,  the  weight  of  tlie  brain  was  approximately  reached. f 
Prof  Daniel  Treadwell  has  proposed  a  somewhat  similar,  but  more 
simple  method  than  this;  it  consists  in  determining,  by  any  given 
method,  the  capacity  of  the  skull  in  cubic  inches,  multiplying  this  by 
the  weight  of  a  cubic  inch  of  water,  and  correcting  for  the  difference 
between  the  specific  gravities  of  brain  and  water,  we  have,  as  in  the 

*  Phiios.  Trans,  of  the  Royai  Society  of  London,  1838,  p.  497. 

t  Lects.  on  Metapliysics  and  Logic.    Edinburgh,  1860.    Vol.  I.,  p.  240. 
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Other  case,  cubic  contents  converted  into  brain  weight.*  The  method 
proposed  by  Frot".  Tread  well  has  an  advantage  in  the  fact  that  the 
weight  of"  a  cubic  inch  of  water  (252.5  grains,  or  1G.4  grams)  has 
been  determined  with  great  accuracy,  and  is  a  constant  quantity; 
while  that  of  a  cubic  inch  of  sand  varies  according  to  locality,  requir- 
ing a  fresh  determination  each  time  a  different  kind  of  sand  is  used. 

The  nature  of  the  material  used  for  measuring  the  capacity  of  the 
skull  is  important,  but  observers  have  had  recourse  to  very  different 
kinds.  Water  would  unquestionably  be  the  best,  but  its  use  is  im- 
practicable owing  to  the  great  difficulty  in  making  the  cranium  suffi- 
ciently tight  to  retain  it.  The  late  Dr.  Samuel  George  Morton, 
having  used  white  mustard  seed  "on  account  of  its  spherical  form,  it? 
hardness,  and  the  ecjual  size  of  its  grains,"  afterwards,  at  the  sugges- 
tion of  Mr.  J.  S.  Phillij^s,  substituted  No.  8  shot  which  he  found  to 
give  much  more  precise  results,  and  with  these  all  the  measurements 
recorded  in  his  tables  were  made.f  Sir  AVilliam  Hamilton  sharply 
criticises  Dr.  Morton's  method  as  "only  a  clumsy  and  imsatisfactory 
imitation  of  mine,"  asserting  that  "pure  silicious  sand  was  the  best 
means  of  accompUshing  the  purpose,  fi'om  its  suitable  ponderosity, 
incompressibility,  equahty  of  weight  in  all  weathers,  and  tenuity.  "J 
Dr.  J.  Barnard  Davis,  whose  practical  knowledge  of  the  subject 
makes  his  opinion  worthy  of  high  consideration,  also  recommends  the 
use  of  fine  sand,  §  but  instead  of  measuring  he  weighs  the  quantity 
the  skull  holds.  Having  ascertained  the  cubic  measure  of  an  ounce 
of  sand,  the  whole  quantity  is  readily  converted  into  cubic  inches,  or 
by  making  a  correction  for  difference  in  specific  gravity,  into  brain 
weight.  Various  other  substances,  such  as  peas,  flax  seed,  rice,  etc., 
have  been  used.  Welcker  recommends  the  grains  of  husked  wheat. 
For  a  full  account  of  these  and  of  the  different  methods  of  comparing 
crania,  the  reader  is  referred  to  the  valuable  and  instructive  memoir 
of  Dr.  J.  Aitken  Meigs,  on   the  Mensuration  of  the  Human  Skull. || 

From  the  following  table,  the  result  of  careful  comparative  experi- 
ments, it  will  be  seen  that,  for  exactness,  shot  are  far  preferable  to 
sand,  and  that  Sir  William  Hamilton's  criticisms  are  unjust.  The 
chief  requisites  for  a  good  material  for  measuring  crania,  are  lightness 
and  uniformity  in  the  size  of  the  particles  or  component  bodies ;  the 
size  should  be  such  that  they  will  not  escape  from  the  foramina  in 
the  orbit,  and  their  shape  such  that  they  will  occupy  the  smallest 

*  American  Jourual  of  Medical  Science,  iu  the  account  of  tlie  last  illness  of  tho 
lion.  Daniel  Webster.    January,  1853. 
t  Crania  Americana,  p.  253. 
J  Op.  cit.     Vol.  I.,  p.  240. 
§  Crania  Britanuica. 
II  iSorth  American  Med.  Chirur.  Keview,  Sept.  1861,  p.  837. 
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compass  with  the  least  amount  of  shaking  or  compression.  All  these 
conditions  were  very  nearly  found  in  peas,  and  with  the  exception  of 
liiihtiicss  were  realiz('d  in  shot,  the  diameter  in  the  second  case  Ijeing 
about  O.is  inch,  and  in  the  first  0.23  to  0.25  inch.  Shot  liave  the 
advantajj^ci  over  all  other  materials  in  their  spherical  shape,  but  their 
wei<rht  is  such  that  fragile  crania  would  be  destroyed  by  them,  though 
they  may  be  snfcly  used  with  those  of  ordinary  strength.  A  skull 
having  a  capacity  of  ninety  cubic  inches  when  filled  with  shot  weiglis 
more  then  twenty  pounds,  which  is  altogether  too  heavy  a  mass  to 
handle  when  many  crania  are  to  be  examined. 

With  the  view  of  determining  the  relative  value  of  difierent  mate- 
rials, one  and  the  same  skull  was  measui'ed  eight  times  with  each  of 
the  diirercnt  kinds  mentioned  at  the  head  of  the  columns  of  the 
table.  Tiie  cranium  was  fiiied  with  a  given  material,  which  was  well 
shaken  down  and  compressed  until  no  more  could  be  received.  The 
contents  were  then  poured  into  a  measure,  care  being  taken  that  this 
should  be  done  in  each  case  at  a  uniform  rate,  but  iinthout  being  after- 
wai'ds  shaken  or  pressed  down.  The  measure  used  was  a  Htre,  and 
the  measui'ements  are  noted  in  cubic  centimetres. 


Peas. 

Shot. 

Beans. 

Rice. 

Flaxseed. 

Coar.se 
Sand. 

Fine 
Sand. 

1 

2 
3 

4 
5 
6 

7 
8 

1190 
1190 
1190 
1195 
1198 
1190 
1195 
1196 

1200 
1205 

1205 
1200 
1200 
1200 
1200 
1205 

1210 
1210 
1210 
1205 
1210 
1200 
1205 
1200 

1220 
1222 
1220 
1220 
1215 
1220 
1225 
1220 

1250 
1250 
1240 
1255 
1250 
1250 
1240 
1245 

1250 
1260 
1250 
1200 
1270 
1250 
1260 
1260 

1315 
1320 

1290 
1290 
1320 
1290 
1350 
13.30  ■ 

Aver'ge, 
Range, 

1193 

8 

1201.8 
5 

1206.2 
10 

1220.2 
10 

1247.5 
15 

1257.5 
20 

1313 
60 

From  this  table,  it  will  be  seen  that  the  skull  being  carefully  filled 
in  each  case,  its  capacity  apparently  varied  according  to  the  differ- 
ent substances  used  in  the  measurement;  with  peas  it  was  1193  c.  c. 
and  with  fine  sand  1313  c.  c,  or  120  c.  c.  more.  This  dilFcrence 
depends  upon  the  fact  that  the  substances  used,  under  similar  cir- 
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cumstances,  adjust  themselves  to  the  least  space  with  difFerent  degrees 
of  facility.  Shot  and  peas  having  a  spherical  shape  the  position  in 
which  they  happen  to  fall  is  a  matter  of  indifference,  since  all  their 
diameters  are  equal.  The  other  bodies  whose  diameters  are  unequal, 
require  more  or  less  of  shaking  and  pressure  in  order  that  they  may- 
be packed  in  the  smallest  compass  and  thus  an  exaggeration  of  the 
capacity  avoided.  With  proper  care,  correct  measurements  can  of 
course  be  made  with  either  of  the  materials  mentioned  in  the  table, 
and  in  practice  no  one  would  omit  to  shake  down  and  compress  the 
material  in  the  measure  to  the  same  degree  that  he  would  in  the  skull. 
The  object  of  the  table  is  only  to  show  the  comparative  amount  of 
compression  and  adjustment  required.  To  present  the  subject  in 
another  way,  if  a  litre  is  filled  with  peas,  and  then  shaken,  it  will 
diminish  one  per  cent,  in  bulk,  while,  under  similar  circumstances, 
coarse  sand  diminishes  fifteen  per  cent.  In  the  first  case  the  error 
will  not  exceed  one  per  cent.;  in  the  second  it  may  be,  unless  great 
care  is  taken,  much  more.  Of  the  difFerent  substances  used,  peas 
and  shot,  on  account  of  their  spherical  shape,  gave  the  best  results, 
and  coarse  and  hne  sand  the  worst,  on  account  of  the  irregular  shape 
of  the  grains,  the  small  size  of  these,  for  the  finer  the  material  the 
greater  the  error,  and  the  roughness  of  their  surfaces.  As  to  peas 
and  shot,  the  last  give  the  most  accurate  and  uniform  results,  while 
the  latter,  being  less  perfect  spheres,  lead  to  a  slight  error,  but  have 
the  advantage  in  lightness,  thus  making  manipulation  more  easy. 
Sand  has  the  further  disadvantage  of  fiUing  many  angles,  canals,  and 
foramina  not  occupied  by  brain,  and  therefore  of  exaggerating  the  quan- 
tity of  this  last,  and  in  requiring  that  the  foramina  in  the  orbit  should 
be  plugged  to  prevent  its  escape.  This  last  objection  is  of  little 
moment  when  a  single  skull  is  to  be  measured,  but  is  considerable  when 
the  number  is  large.  By  using  bodies  of  the  size  of  peas  or  shot,  the 
inconvenience  and  the  exaggeration  are  both  avoided.  The  differ- 
ence in  the  table  between  the  amount  obtained  by  measuring  with  peas 
and  shot  depends  upon  the  larger  size  of  the  latter. 

There  is  still  another  step  to  be  taken,  even  if  an  exact  measure- 
ment of  the  cranium  has  been  made.  The  brain,  as  ah-eady  stated, 
does  not  fill  the  cranial  cavity;  a  space,  variously  estimated,  is  occu- 
pied by  the  membranes  and  the  vessels,  which  should  be  deducted 
from  the  general  internal  capacity.  Welcker  estimates  this  at  fi-om 
11.6  to  14  per  cent,  of  the  whole  cavity,  according  as  the  skull  varies 
in  size.     Dr.  J.  Barnard  Davis  makes  a  correction  of  10  per  cent. 

Brain,  not  cranial  measurement,  is,  of  course,  the  object  of  the 
study  of  the  capacity  of  the  skidl;  but  until  some  definite  results  are 
obtained,  which  will  enable  the  observer  to  make  accurate  corrections, 
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wc  niust  reniain  content  with  cranial  measurement  for  the  present, 
and  apply  the  corrections  hereafter. 

If  we  set  aside  shot  as  not  well  adapted  to  the  purpose  of  measure- 
ment on  account  of  their  weight,  a  material  suitable  for  equally  accu- 
rate measurement  is  still  a  desideratum.  Peas  are  not  of  a  uniform 
size,  though  by  sifting,  uniformity  may  be  approached,  and  there  is  a 
certain  amount  of  error  gi-owing  out  of  their  want  of  sphericity,  though 
this  is  quite  small.  Spheres  of  porcelain  of  the  size  indicated  above, 
and  still  better  of  aluminium,  on  account  of  its  lightness,  would  give 
the  rcqTiired  qualities  for  accurate  measurement. 

The  results  obtained  by  various  observers  in  making  comparative 
measurements  of  crania  point  to  one  of  the  following  methods  as  the 
most  desirable. 

I.    a.     Fill  the  skull  and  icdgh  the  contained  material. 

b.  Convert  weight  of  material  into  cubic  measurement  by  determining  the 

cubic  measurement  of  a  gram  or  an  ounce  of  material,  and  multiply- 
ing this  by  the  whole  number  of  grams  or  ounces.  With  proper 
tables,  this  would  be  a  quick  and  easy  process,  but  otherwise  a  tedious 
one. 

c.  Convert  weight  of  material  into  brain  weight  by  coiTecting  for  differ- 

ence in  specific  gravity. 
n.    a.    Fill  the  skuU  and  measure  the  contained  material. 

b.  Convert  cubic  contents  into  brain  weight  by  multiplying  the  number 
of  cubic  inches  by  the  weight  of  a  cubic  inch  of  water  (252.5  grains'), 
or  the  number  of  cubic  centimeters  by  the  weight  of  a  cubic  centi- 
meter of  water  (one  gram),  and  allowing  four  per  cent,  for  the  differ- 
ence of  the  specific  gravities  of  brain  and  water. 

The  second  has  the  advantage  of  being  the  more  simple  process, 
and  requires  the  fewest  steps,  while  the  first  Las  the  advantage  in 
weighing,  which  is  a  somewhat  more  accurate  method  than  measuring. 
The  weight,  however,  must  be  converted  into  cubic  measure,  if  we 
compare  skulls  by  their  cubic  contents.  With  care,  either  of  them 
are  sufficiently  correct,  and  in  his  choice  the  observer  can  and  will  be 
guided  by  his  likings. 

2.     Position  of  the  Foramen  Magnum. 

The  fact,  to  which  attention  was  called  by  Daubenton,  more  than  a 
century  ago,*  that  the  foramen  magnum  is  situated  farther  back  in 
apes  than  in  man,  naturally  led  anatomists  to  Inquire  whether  any  of 
the  human  races  more  nearly  approach  the  apes  in  this  respect  than 
the   rest.      Soemmering  made   the  assertion  that  such  is   the   case 

*  Snr  la  DifKrence  du  Grand  Trou  Occipital  dans  rHomme  et  dans  les  autres 
Animaux.    MtSmoires  de  I'Acad.  des  Sciences,  1764. 
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in  the  Negro,  and  lils  statement  has  been  quite  generally  repeated  by 
subsequent  writers.  Prichard,  however,  satisfied  himself  that  such 
is  not  the  case,  and  after  having  examined  "many  Negro  skulls," 
states  that  the  foramen  corresponds  In  position  with  that  of  the  white 
races,  viz.:  "exactly  behind  the  middle  of  the  antero-posterior  diam- 
eter of  the  basis  cranii."*  He,  however,  finds  it  necessary,  in  order 
that  this  should  be  the  case,  to  make  some  allowance  for  the  projection 
of  the  jaws.  We  have  seen  no  account  of  the  manner  in  which  the 
measurements  on  which  this  opinion  rests  were  made,  except  that  the 
jaws  were  included  when  the  antero-posterior  diameter  of  the  head  is 
spoken  of.  It  is  obvious  that  in  comparing  more  or  less  prognathous 
races,  the  position  of  the  foramen  magnum  may  be  found  to  vary, 
although  there  may  be  no  variation  when  the  cranium  proper  is  alone 
considered.  In  other  words,  the  bones  of  the  face  may  vary  inde- 
pendently of  the  cranium. 

The  more  common  method  adopted  has  been  to  measure  from  the 
anterior  edge  of  the  foramen  magnum  to  the  edge  of  the  alveoli 
in  the  middle  of  the  upper  jaw,  and  from  the  foramen  to  the  most 
prominent  pomt  of  the  occiput.  It  seems  to  us  more  correct  to 
determine  the  position  of  the  foramen,  with  regard  to  the  cranium, 
than  -with  regard  to  the  cranium  and  face,  especially  as  the  chief  in* 
terest  which  attaches  to  the  foramen  is  as  an  index  of  the  relation  of 
the  spinal  marrow  to  the  cerebral  mass. 


Fig.  1. 


In  making  the  measurements  on  which  the  following  table  is  based, 
we  have  kept  this  circumstance  in  view,  and  have  adopted  the  follow- 
ing method.  The  cranium  is  placed  inverted  in  the  instrument  repre- 
sented in  the  accompanying  figure    (Fig.   1,)   the    long    diameter, 

*  Researches  into  the  Physical  History  of  Man.    London,  1851.    Vol.  i.,  p.  285. 
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from  the  <!;1;i1k'11;i  to  the,  occiput,  having  been  previously  inoasiired 
with  the  callipers,  is  made  horizontal  by  bringing  the  two  ends  of  it 
to  correspond  with  the  points  of  the  indices  on  the  graduated  iipri"-hts, 
and  on  which  the  indices  are  adjusted  to  the  same  elevation.  Two 
moveable  plumb  lines,  suspended  from  a  wire  stretched  across  the 
upper  part  of  the  frame,  are  then  so  adjusted  that  one  dropping 
through  the  foramen  magnum  touches  its  anterior  border,  while  the 
other  touches  the  most  prominent  part  of  the  occiput.  The  position 
of  the  foramen  is  indicated  by  the  ratio  of  the  distance  comprised 
between  the  two  plumb  lines,  to  the  long  diameter  of  the  cranium 
proper.  The  number  expressing  this  ratio  may  be  called  the  index  of 
the  foramen  mat/num,  thus  conforming  to  the  method  of  expressing  the 
ratio  of  the  breadth,  or  the  height  to  the  length.  When  it  is  said  that 
the  index  of  the  foramen  magnum  is  4.5.4,  it  is  understood  that  the 
distance  of  the  anterior  edge  of  the  foramen  from  the  most  projecting 
part  of  the  occiput,  is  45.4  parts  of  the  long  diameter,  this  last  being 
considered  100,  and  both  being  projected  on  to  the  same  plane. 

To  avoid  error,  it  is  important  that  the  long  diameter  of  the  head 
should  be  made  as  nearly  horizontal  as  possible,  for  the  foramen  mag- 
num being  on  a  higher  plane,  moves  through  an  arc  of  a  circle, 
which,  as  the  long  diameter  is  tilted  backwards  or  forwards,  changes 
the  position  of  the  point  where  the  vertical  cuts  the  horizontal  line. 
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[Maximum, 

50.0 

47.2 

48.7 

47.5 

45.4 

47.8 

26.8 

39 

Mean, 

45.6 

46.3 

44.4 

41.8 

41.4 

40.9 

22.7 

40 

21 

35.3 

Minimum, 

41.7 

44 

38.7 

36.1 

35.6 

34.8 

17.7 

32 

Eange, 

8.3 

3.2 

10.0 

11.4 

9.8 

13.0 

Tlie  preceding  table.  In  which  the  number  of  the  skulls  of  each 
race  examined  is  given  at  the  top  of  the  respective  columns,  shows 
that  there  is  an  actual  difi'erence  in  the  position  of  the  foramen  mag- 
num in  the  races  compared,  and  of  such  an  amount  as  to  make  it 
desirable  to  test  the  result  with  much  larger  collections,  in  order  to 
determine  more  precisely  the  value  of  the  position  of  this  opening  as 
a  race  character. 
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As  for  as  this  table  can  l)e  accepted,  it  shows  tliat  while  there  is  a 
difference  between  the  human  races  as  regards  the  position  of  the 
foramen  magnum,  it  is  quite  small  when  conipared  with  the  difference 
between  the  human  races  and  the  apes;  and  contrary  to  Soemmering' s 
assertion,  the  Negro  does  not  make  the  nearest  approach  to  the  latter. 
It  is  the  North  American  Indian  which  has  the  lowest  index.* 

3.     Crania  from  the  Island  of  Kauai. 

Mr.  Horace  Mann  of  Caml)rldge,  soon  after  his  return  from  a  bot- 
anical excursion  to  the  Hawaiian  Islands,  called  my  attention  to  the 
f;.ct  that  large  numbers  of  crania  and  bones  of  the  natives  could  be 
had  at  Kauai.  He  kindly  obtained  for  me  the  aid  of  Mr.  Sanford  B. 
Dole,  at  that  time  residing  there,  by  whom  the  valuable  collection 
described  below  was  made,  and  to  whom  I  would  here  express  my 
indebtedness  for  the  interest  he  has  taken  in  the  subject.  The  follow- 
ing letter,  written  by  Mr.  Dole  after  his  arrival  in  the  United  States, 
will  explain  the  circumstances  under  which  they  were  found. 

WiLLIAMSTOWN,  Juiie  24,  1867. 
Pkof.  Wyman: — 

Dt:i7-  Sir:  On  the  southern  shore  of  the  Island  of  Kaiiai,  for  about  four 
miles,  there  is  a  series  of  low,  volcanic  hills  facing  the  sea,  with  precipices 
varying  in  height  from  twenty  to  sixty  feet.  Between  these  hills  are  several 
low  sand  beaches,  from  which  the  sand  is  ever  carried  inland  by  the  trades. 
The  windward  slopes  of  these  hills  are  covered  with  white  sand  of  var\'ii;g 
depth. 

Over  this  whole  extent  of  sand  beaches  and  hills,  human  bones  are  thickly 
scattered,  and  here  it  was  that  I  collected  the  skulls.  Ten  years  ago  they  were 
much  more  numerous  than  now.  The  wind  is  constandy  uncovering  the  skele- 
tons, and,  when  exposed,  they  are  quickly  destroyed  by  the  weather  and  the 
feet  of  cattle.  At  the  time  I  speak  of,  it  was  easy  to  find  perfect  skeletons  in 
the  exact  position  in  which  they  were  buried.  This  is  now  impossible,  and  even 
perfect  crania  are  becoming  more  scarce  with  every  year.  In  olden  times  the 
natives  often  made  use  of  the  soft  sand-banks  for  sepulture,  but  the  immense 
number  that  was  buried  here  forbids  the  idea  that  it  was  any  common  burying 
pbice.  The  present  generation  of  natives  know  nothing  definite  on  the  subject* 
One  of  their  traditions,  as  near  as  I  can  remember,  is,  that  a  fight  between  two 
large  fleets  of  canoes  took  place  off  the  coast,  and  that  the  defeated  party  was 
driven  ashore  at  this  place,  and  many  of  them  killed.  A  second  tradition  is 
this;  a  tribe  passing  along  the  coast  in  canoes,  and  having  landed  in  a  secluded 
little  cove  which  is  now  pointed  out,  to  bathe  and  refresh  themselves,  a  rival 
tribe  charged  down  from  the  hills  around  and  cut  off  almost  the  whole  party. 

*  The  position  of  the  foramen  magnum,  as  will  be  seen  by  this  table,  is  very  differ- 
ent in  the  young  from  what  it  is  in  the  adult  apes,  the  former  approaching  much 
nearer  to  the  human  races  than  the  latter.  We  have  pointed  out  in  a  lormer  vol- 
ume of  the  Proceedings  (ix,  p.  203)  other  striking  resemblanc"s  between  the  cra- 
Eium  of  the  your.g  gorilla  and  the  adult  man,  which  are  much  diniiuished  as  age 
advances. 
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172 
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91 
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700 

1370 
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136 

96 
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767 

802 
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7 
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1670 
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1560 
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148 

95 
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836 

796 
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1390 
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421 
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137 
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11 
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413 
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853 

815 

438 

14 

595 

1170 

160 

132 

87 

131 
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90 
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709 

396 

21 
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1400 
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88 

133 

731 

743 

400 

Max'm, 

845 

1670 

191 

158 

98 

142 

940 

839 

475 

Mean, 

040.4 

1397 

174.2 

141.5 

92.7 

134.3 

807 

770.7 

413.5 

Min'm, 

485 

1160 

160 

132 

82 

127 

720 

700 

361 

Range, 

330 

510 

31 

26 

18 

15 

220 

139 

114 

Note. — Weight  in  grams;  capacity  in  cub.  cent. ;  lengths  in  m.m.    The  Index  of 
breadth,  height,  and  of  foramen  magnum,  is  in  tliousandths  of  tlie  long  diameter. 
No.  13,  being  that  of  a  child,  is  not  taken  into  account  in  the  averages. 
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332 
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126 
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20 
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316 

215 

482 

346 

123 

114 

109 

133 

21 

299 

338 
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510 

370 

132 
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112 
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)Iax'm, 

307 

380 

260 

536 

390 

140 

143 

125 

142 

Mean, 

290.5 

337 

227 

502 

364.9 

127.9 

123 

111.3 

131.3 

Min'm, 

279 

316 

200 

450 

342 

120 

110 

103 

122 

Range, 

28 

C4 

60 

86 

48 

20 

33 

22 

20 

Note. — Weight  in  grams ;  capacity  in  cub.  cent. ;  lengths  in  m.m.    The  Index  of 
breadth,  height,  and  of  foramen  magnujn,  is  in  thousandths  of  the  long  diameter. 
No.  13,  being  that  of  a  child,  is  not  taken  into  account  in  the  averages. 
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Those  who  have  p'udiod  the  subject,  I  tliink,  pive  to  the  great  pestilence,  Mai 
Ahiilau,  wliich  rajjed  throuj;h  tlie  ishiixls  :  oon  afror  their  di-eovery,  tl:e  ere. lit 
of  peopling  tlii.s  and  otlier  similar  graveyards.  Infant  skulls  are  sometimes 
found,  and  also  skulls  that  appesir  as  if  they  had  been  pierced  by  spears,  or  fr;:c- 
turcd  with  clubs.  The  skulls  which  T  collected  for  you  were  some  of  them 
above,  and  some  below,  the  surface  of  the  sand. 

Yours  truly, 

S.  li.  Dole. 

The  colk'C'f  ion  is  the  more  valuabk>,  from  the  fact  that  tlie  crania 
were  all  obtained  from  the  same  place,  and  from  an  island  not  ccui- 
nionly  mentioned  in  the  catalogues.  Dr.  J.  Barnard  Davis,  in  his 
Thesaurus  C'raniorum,  out  of  one  hundred  and  thirty-nine  Kanaka 
skulls,  does  not  mention  one  from  Kauai.  They  are  nearly  all  adult. 
IVo.  13  being  the  only  one  belonging  to  a  child.  As  far  as  they  go. 
tliey  do  not  afford  evidence  of  having  been  killed  in  battle,  as  they 
bear  no  marks  of  injuries  inflicted  by  weapons.  A  few  show  signs  of 
disease,  as  if  they  had  been  the  seat  of  periosteal  inflammation. 

The  average  internal  capacity,  1397  c.  c,  is  127  c.  c.  less  than  that 
of  the  average  European,  1.524  c.  c,  according  to  the  tables  of  Mor- 
ton. The  largest  is  1G71  c.  c,  or  a  little  less  than  one  hundred  and 
two  cubic  inches.  The  average  capacity  of  one  hundred  and  twenty- 
one  Kanaka  skulls  from  Hawaii  and  Oahu,  as  stated  by  Dr.  Davis  in 
his  Thesaurus,  is  89. G  cubic  inches,  or  1406. 7  c.  c.  As  the  average 
index  of  breadth  is  80.7,  the  skulls,  as  a  whole,  must  be  considered 
as  brachycephalic.  Nevertheless  some  of  them  have  the  dollchoceph- 
i.lic  proportions  strongly  marked;  for  while  No.  7  has  an  index  of 
85.0,  and  No.  3  of  94.0,  No.  4  has  an  index  of  only  72.0.  We  have 
here  the  same  result  as  tliat  arri\ed  at  in  the  study  of  other  races, 
especially  in  the  North  American  Indians,  as  seen  in  the  extended  and 
careful  comparisons  of  l^r.  Meigs,  showing  the  necessity  of  having  as 
large  a  number  of  cra,nia  as  possible  for  comparison,  and  the  worth- 
lessness  of  observations  made  on  a  single  skull.  As  each  race  exhibits 
a  wide  range  of  variation  in  each  of  its  characters,  a  given  race  can 
be  rightly  defined  only  when  its  pi-edominant  features,  seen  in  many 
individuals,  have  been  ascertained. 

The  index  of  the  foramen  magnum  is  only  41.2,  and  this  opening  is 
therefore  much  farther  back  than  in  the  European  races,  and,  as  seen 
in  the  table,  p.  446,  has  nearly  the  position  of  that  of  the  North  Amer- 
ican Indians.  In  more  than  one  half  of  the  specimens  the  portion  of 
the  occiput  surrounding  the  foramen  is  somewhat  raised  (the  skull 
being  inverted),  giving  it  a  funnel-shaped  appearaace. 

More  than  one-half  of  the  crania  have  the  peculiarity  in  the  opening 
of  the  nostrils,  to  which  attention  was  first  called  by  Dr.  John  Neil 
of    Philadelphia,  as  characterizing  the    skulls  of  negroes,  viz.:  the 
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deficiency  of  the  sharp  ridge  -which  forms  the  lower  border  of  this 
opening,  and  in  the  place  of  it  a  rounded  border,  or  an  inclined 
plane.  This  feature  is,  however,  found  very  fi'equently  in  different 
races,  but  more  rarely  in  Eurojieans  than  the  others.  The  ridge  in 
(juostion  is  always  absent  in  the  apes. 

In  many  of  the  crania  the  occiput  was  somewhat  flattened,  but  the 
outlines  form  regular  curves,  and  the  usual  signs  that  the  flattening  is 
artificial  are  not  seen. 

Four  of  the  crania  have  small  bony  nodules,  varying  from  one  to 
thiree  in  number,  developed  in  the  auditory  meatus,  which  in  one  case, 
with  the  integument,  must  have  quite  closed  it.  Dr.  J.  Barnard 
Davis  informs  me  that  similar  nodules  were  discovered  by  Prof. 
Seligmann  of  Vienna,  in  ancient  Peruvian  crania,  and  have  been 
observed  by  himself  and  Weleker  in  other  cases.*  They  appear, 
however,  to  be  the  most  common  in  the  ancient  Peruvians  and  the 
inhabitants  of  the  Pacific  Islands. 

There  is  only  one  instance  in  which  the  incisors  have  been  punched 
out,  while  in  the  one  hundred  and  forty  crania  from  Hawaii  and  Oahu, 
described  by  Dr.  Davis,  more  than  one-third  had  been  so  deformed. 
A  few  anomalies  of  the  teeth  are  noticeable,  as  in  some  cases  the 
small  size,  in  others  the  retention  in  the  alveoli,  and  in  others  the 
absence  of  the  wisdom  teeth.  In  one  case  a  pra^molar  was  rotated  so 
as  to  present  its  two  cusps  in  a  line  from  before  backwards,  instead  of 
fi'om  side  to  side. 

4.     Craxia  of  Tsuktshi. 

The  writer  is  indebted  to  the  liberality  of  the  Smithsonian  Institu- 
tion for  the  opportuniiy  of  examining  the  crania  described  below. 
The  first  five  are  those  of  the  Wandering  or  Reindeer  Tsuktshi,  and 
were  all  obtained  from  the  Asiatic  side  of  Behring's  Straits.  Tlii'ee  are 
from  Plover  Bay,  which  is  just  west  of  Cape  Choukotski,  and  were 
collected  by  Mr.  AVilliam  H.  Dall,  a  zealous  explorer,  and  one  of  the 
Scientific  Corps  of  the  AVestern  Union  Telegraph  Company;  the 
fourth  is  from  Arikamcheche  Island  (Kayne  Island  of  the  United 
States  Coast  Survey  Maji  of  18G7),  and  was  obtained  by  Dr.  AVilliam 
Stimpson,  one  of  the  naturalists  of  the  North  Pacific  Exploring  E.\- 
pedition,  under  Com.  Rodgers;  the  locality  of  the  filth  is  not  stated. 

For  the  purpose  of  comparison,  there  are  given  in  the  table  the 
measurements  of  five  crania  from  the  Yukon  River,  three  of  which  are 
Mahlemuts,  also  collected  by  Mr.  Dall,  of  eleven  from  Calilbrnia, 
and  of  eight  Flatheads  from  AA'ashington  Territory  and  Oregon, 
nearly  all  of  which  belong  to  the  collections  of  the  Smithsonian  Insti- 

*  See  Thesaurus  Craniorum. 
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Moan, 
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Tunguse, 
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Esquiniaux, 

Mean,  20  crania 
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720 
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Cranium      from 
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1440 
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Cast, 
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134.5 
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723.3 

736.5 
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93.5 
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833.4 
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582.1 
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784.4 

424 

T.su. 

Tun. 
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Esq. 
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Tsu. 
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K.q. 
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Tsu. 

Tsu. 

Esq. 
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Yuk. 

Yuk. 
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Cal. 
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Yuk. 
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Yuk. 
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Yuk. 
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*  Numbers  refer  to  Catalogues  of  the  Smithsonian  Institution.     Weight  in  grams;  capacity  in  cubic 
centimetres,  other  measurements  in  millimetres. 
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*  Numbers  refer  to  Catal  gues  of  the  Smithsonian  Institution.     Weight  in  grams;  caiiacitv  in  cubic 
centimetres,  other  measurements  in  millimetres. 
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tution.  Besides  the  measurements  of  the  above,  I  have  added  those 
of  an  Esquimau  skull  from  Labrador,  belonging  to  Dr.  Luther 
Parks,  of  oasts  of  the  crania,  one  each,  of  an  Esquimau  and  Tun- 
guse  in  the  Museum  of  Comj)arative  Zoology  in  Cambridge,  and  of 
twenty  crania  of  Estjuimaux  from  the  eastern  and  western  shores  of 
Arctic  America  and  from  (ire(;nland.  These  last  are  the  average  of 
mcasiu'cments  extracted  irom  the  Thesaurus  Craniorum  of  Dr.  Davis. 

The.  crania  of  Tsuktshi  are  so  rare,  that  notwithstanding  the  small 
number,  I  have  ventured  to  make  comparison  between  these  and 
crania  from  the  arctic  shores,  and  northwest  portions  of  America. 
The  crania  from  the  Yukon  Kiver  have  an  especial  interest,  since  they 
come  from  a  region  so  nearly  adjoining  that  occupied  by  the  Es(jui- 
maux,  which  last,  of  all  the  American  races,  most  nearly  resemble 
Mongolians. 

Arranging  the  crania  in  three  groups,  viz.:  the  Tunguse  and  the 
Tsuktshi,  the  Esquimaux,  and  the  North  American  Lidians,  it  will 
be  seen  by  an  inspection  of  the  table  that  the  Tunguse,  Tsuktshi  and 
Esquimaux  more  nearly  resemble  each  other,  than  either  of  these  do 
the  North  American  Indians.  The  largest  number  of  maxima  are 
found  in  the  first  and  second  groups,  and  of  minima  in  the  third. 
In  the  lower  part  of  the  table,  under  each  of  the  different  heads,  the 
races  are  arranged  in  the  order  of  the  numerical  superiority  of  their 
respective  measurements.  In  the  case  of  casts,  several  measurements 
were  necessarily  omitted. 

The  Californians  are  the  most  brachycephahc,  and  the  Esquimaux 
the  most  dolichocephalic.  The  Esquimaux  exceed  all  others  in 
height,  and  all  except  the  Tunguse  in  circumference.  Tlie  Tsuktshi 
crania  are  the  most  capacious. 

Tlie  position  of  the  foramen  magnum  in  the  Tsuktshi,  as  will  be 
seen  by  the  table,  p.  446,  is  very  nearly  the  same  as  in  the  white  races, 
the  index  being  45.3;  in  the  single  Esquimau  in  which  it  was  deter- 
mined it  is  43.7,  in  the  Californians  it  is  42.2,  and  in  the  Yukon 
River  Indians  only  40.2. 

Excepting  the  crania  cited  fi'om  the  Thesaurus  Craniorum  of  Dr. 
Davis,  where  the  peculiarity  is  not  considered,  all  the  others  but  four 
are  deficient  in  the  sharp  ridge  of  bone  which  is  so  distinct  in  Euro- 
peans, and  forms  the  boundary  between  the  floor  of  the  cavity  of  the 
nostrils,  and  the  outer  surface  of  the  upper  jaw. 

The  crania  of  the  Flatheads  exceed  in  capacity  those  from  the 
Yidvon  River  and  California,  showing  that  the  artificial  distortion  does 
not  necessarily  diminish  their  size.  The  other  measurements  of  this 
group  serve  to  show  the  effects  of  compression,  but  ax-e  not  suited  for 
close  comparisons  with  the  other  races. 
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Anionnj  the  crania  from  California  are  two  taken  from  a  cave, 
incrusted  both  on  the  outer  and  inner  surface  with  staUigmite.  At- 
tention to  the  locality  was  directed  by  i\Ir.  George  Gibbs  of  Wash- 
ington, and  the  crania  were  obtained  by  Prof.  J.  D.  Whitney,  State 
Geologist.  They  show  no  peculiarities  in  which  they  are  distin- 
guished from  other  crania  from  California.  A  complete  series  of 
measurements  could  not  be  given  without  removing  the  stalagmite, 
which  incrusted  nearly  the  whole  surface  of  each. 

5.     Synostotic  Ckania. 

Deformities  of  the  head  accompanying  a  premature  closing  of  the 
sutures,  were  first  treated  of  at  length  by  Virchow,  Lucae  and 
Welcker  in  Germany,  and  subsequently  by  Drs.  Minchin,  Turner, 
Thurnham,  J.  Barnard  Davis  and  Prof.  Huxley  in  England.*  The 
three  chief  kinds  recognized  are,  1st,  the  long  head,  accompanying 
the  closure  of  the  sagittal  suture;  2d,  the  short  and  high  head,  associ- 
ated with  the  closure  of  the  coronal  and  lambdoidal  sutures ;  and,  3d, 
the  curved  head,  in  which  these  last  sutures  are  closed  only  on  one  side. 
The  crania  here  described  belong  to  the  first  group,  and  are  all  long. 

I.  This  cranium  belonged  to  the  collection  of  Dr.  Gaspard  Spurz- 
heim,  and  is  deposited  in  the  Anatomic  d  Museum  of  Harvni-d 
College  at  Cambridge.  Nothing  is  known  of  its  history.  It  came 
from  a  subject  somewhat  advanced  in  life;  the  bones  have  a  dense 
texture,  the  coronal  suture  is  partially,  ami  the  sagittal  and  lambdoi- 
dal sutures  are  wholly  closed.  The  lengthening  of  the  head  has  taken 
place  mostly  forwards,  as  appears  from  the  fact  that  the  forehead  is 
very  protuberant,  and  the  index  of  the  foramen  magnum  is  only  40.3; 
Viewed  from  above,  the  cranium  is  somewhat  contracted  behind  the 
coronal  suture,  and  the  whole  is  slightly  curved  with  a  concavity  to 
the  left  side.  The  occipital  condyles  are  anomalous,  that  on  the  right 
being  almost  flat,  except  at  the  outer  edge,  where  it  is  vertical,  and 
the  left  being  divided  Into  two  distinct  facets,  also  flat,  which  are  on 
different  planes;  the  ordinary  movements  of  the  head  on  these  sur- 
faces must  have  been  almost  null. 

*  For  a  full  discussion  of  the  subject  by  English  authorities  see  the  following 
articles : — 

Ou  Cranial  Deformities,  and  more  especially  on  the  Scaphocephalic  Skull.  By 
William  Tunier,  M.  1),    Kat.  Uist.  Keview,  Vol.  iv.,  1864,  p.  88. 

On  Synostosis  of  the  Cranial  Bones  Regarded  as  a  Kace-Character  in  one  Class 
of  Ancient  British  and  in  African  Skulls.  By  John  Thurnham,  M,  1),  Xat.  Hist, 
Review,  Vol.  v,,  18  .5,  p.  242. 

On  Synostotic  Crai.ia  Among  Aboriginal  Races  of  Men,  By  J,  Barnard  Davis, 
M,  1).     AVith  eleven  plates.     London,  Williams  and  Norgate. 

Thesaurus  Craniorum.     By  Joseph  Barnard  Davis,  31.  D.     London,  1867. 

Prof  Thomas  H.  Ilu.xley  in  Laing  &  Huxley's  Prehistoric  llemains  of  Caith- 
ness.  Louden,  1866. 
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II.  From  the  Warr(!n  IMuscuin  in  the  Ilarvanl  Medical  Co]U','^o, 
is  also  from  a  somewhat  aged  siiljject.  The  sagittal  suture  is  wholly, 
and  the  coronal,  lambdoidal  and  scjuauious  sutures  are  partially  closed. 
The  index  of  the  foramen  magnum  is  43.9,  showing  that  the  head  has 
been  lengthened  ibrwards  more  than 
backwards.  A  third  articular  sur- 
face exists  on  the  middle  of  the 
fore-edge  of  the  foramen  magnum, 
and  corresponds  with  the  apex  of 
the  odontoid  process  of  the  axis.  It 
is  a  smooth,  oval  depression,  with 
slightly  raised  borders,  and  has  the 
appearance  of  having  been  covered 
with  an  articular  cartilage;  it  is  sup- 
ported by  a  very  slight  elevation  of 
bone,  as  in  the  cases  of  condylus 
tertius  described  by  Dr.  Halbertsma. 
When  viewed  from  behind,  as  in 
Fig.  2,  this  cranium  is  remarkable 

for  the  manner  in  which  the  lateral  walls  slope  towards  the  vertex. 
HI.  From  the  Anatomical  Museum  at  Cambridge.  This  cranium 
belonged  to  a  dissecting  room  subject,  is  that  of  an  adult,  is  of  a 
rough  texture,  but  its  deivjrmity  is  not  strongly  marked.  The  sagittal 
suture  is  wholly  closed,  as  i.j  also  the  left  squamosal,  and,  in  addition, 
the  spheno-parietal,  the  spheno-frontal,  the  left  spheno-squamosal, 
and  the  lower  ends  of  the  coronal.  The  others  are  open,  though 
showing  a  tendency  to  close.  When  viewed  from  the  base,  the  cra- 
nium is  slightly  curved,  having  a  concavity  on  the  left  side,  that  is,  to 
the  side  where  the  sutures  are  most  extensively  closed. 

IV.  Cranium  of  a  child  from  the  Spurzheim  collection.  The  age 
is  presumed  to  be  somewhat  under  seven  years,  but  the  process  of 
dentition  has  gone  on  somewhat  irregularly,  and  leaves  the  precise 
age  doubtful.  The  sagittal  suture  is  closed,  except  for  about  three- 
fourths  of  an  inch  at  the  fore  part ;  the  frontal  suture  is  open  at  its 
hinder  part  to  about  the  same  extent.  In  the  line  of  the  union  of 
the  parietal  bones  is  a  slight  ridge,  and  on  each  side  of  this  a  series 
of  vascular  openings  and  channels,  which  have  a  radiated  arrange- 
ment, and  which  give  an  appearance  as  if  the  two  parietals  had  beer, 
ossified  from  a  single  centre.  All  of  the  other  sutures  were  open. 
The  index  of  the  foramen  magnum  is  51.8,  which  shows  that  the  head 
has  been  lengthened  backwards  more  than  forwards.  The  side  walls 
of  this  skull  slope  towards  the  vertex,  but  to  a  less  degree  than  in  the 
preceding  specimen. 
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V.  From  the  Warren  Museum,  and  supposed  to  be  from  a  subject 
about  three  years  old,  and  is  represented  in  Figs.  3  and  4.  The  milk 
teeth  are  fully  developed,  but  the  crowns  of  the  permanent  incisors 
are  deeply  buried  in  their  alveoli.  The  sagittal  suture  is  wholly  ob- 
literated; the  median  ridge  and  the  vascular  openings,  with  the 
peculiar  radiated  appearance  described  in  the  preceding  specimen,  as 
also  the  appearance  of  a  median  centre  of  ossification,  exist  here  in  a 
marked  degi'ee.     This  cranium  is  remarkable  for  its  great  length,  the 


Fig.  3. 


Fiff.  4. 


index  of  bi'eadth  being  only  62.6.  The  foramen  magnum  is  central, 
the  increase  in  length  having  taken  place  equally  forwards  and  back 
wards.  This  also  appears  from  the  equal  protuberance  of  both  fore 
head  and  occiput.  The  occipital  region  presents  outwardly,  as  it  were 
a  cast  of  the  cerebellum,  two  bulgings  corresjionding  with  the  latera' 
lobes,  project  downwards  beyond  the  tips  of  the  mastoid  pi'ocesset- 
The  hinder  lobes  of  the  cerebrum  can  also  be  traced  in  a  similar  way. 
and  form  a  third  bulging  in  the  outer  surface  of  the  occiput. 

VI.  Cranium  of  a  fcEtus  from  the  Warren  IMuseum,  repi-e- 
sented  in  Figs.  5  and  6,  of  a  little  less  than  one-half  the  natural  size, 
linear  measurement.  In  the  preparation  of  the  skull  the  bones  wen 
somewhat  displaced  in  consequence  of  the  extent  to  which  decompo 
sition  had  taken  place,  but  are  drawn  as  if  in  their  natural  position. 
Dr.  J.  B.  S.  Jackson,  however,  observed,  when  the  head  was  still 
recent,  that  the  deformity  similar  to  that  of  the  preceding  specimens 
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was  (jiiite  niai-kcil.  'rhu-iiieasLu-eiufiits  and  proportions  given  Ijl'Iow 
are,  we  bolieve,  approxiniutcly  exact.  The  lenytlieninjr  of  the  head 
is   almost  wholly  forwards,  the  index  of  the   foramen  maynum  being 


Fig.  5. 


Fig.  6. 


only  32.2.  The  anterior  fontanelle  is  largely  open,  and  is  prolonged 
between  the  frontals  by  a  space  with  parallel  sides  twenty  millime- 
tres in  breadth,  extending  nearly  to  the  nasals.  The  sagittal  suture 
is  completely  obliterated  in  the  middle  portion  for  the  space  of 
nearly  an  inch,  Fig.  6;  for  the  rest  of  its  extent  it  is  open,  the 
two  parietals  approaching  each  other  quite  closely;  in  the  fore-part 
the  edges  are  smooth  and  straight,  and  in  the  hinder  somewhat 
serrated,  but  do  not  touch.  The  frontals  are  very  protuberant,  and 
on  the  inside  of  each,  corresponding  very  nearly  with  the  frontal 
eminences,  are  two  marked  depressions,  causing  the  bone  to  appear 
diaphanous  in  some  parts,  but,  in  others,  extending  quite  through; 
each  of  these  is  surrounded  by  a  ridge  of  dense  bone  quite  unusual 
in  a  foetal  cranium.  These  deformities  may  be  compared  to  the  dig- 
ital impressions  of  the  adult  crania. 

VII.  To  the  above  instances  may  be  added  the  following  interesting 
case  communicated  to  me  by  Dr.  W.  G.  Wheeler  of  Chelsea,  Mass.  A. 
B.  was  born  with  the  fontanelles  closed;  when  nine  months  old  she  had 
severe  convulsions,  after  which  her  health  remained  feeble.  When 
three. years  old  the  convulsions  returned,  with  symptoms  of  eiFusion; 
these  "were  at  length  followed  by  gradual  recovery;  she  is  now  (13G7) 
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seven  y'iars  old,  healthy,  mind  clear  and  memory  good.     The  chief 
measurements  of  the  head  are  as  follows : — 

Length 187  millimetres. 

Breadth 133         " 

Circumference 808         " 

Parietal  arch,  "over  top  of  head  from  ear 

to  ear" 270         " 

Index  of  breadth 71 

The  deformity,  it  will  be  seen,  is  not  great,  but  the  photograph  of 
the  patient  which  Dr.  Wheeler  sent  with  the  notes  of  the  case,  shows 
the  elongated  form  characteristic  of  synostotic  skulls. 

From  a  comparison  of  the  above  cases,  it  will  be  seen  that  the 
crania  from  the  fatal  period,  childhood,  the  adult  and  advanced 
periods  of  life,  present  a  similar  deformity,  viz. :  lengthening  of  the 
head  attended  with  the  closure  of  certain  sutures.  The  closure  of 
the  sagittal  suture  is,  however,  the  only  constant  condition.  The  the- 
ory of  the  deformity  we  are  describing  is  as  follows:  increase  in  the 
length  of  the  head,  during  growth,  depends  chiefly  upon  the  deposit 
of  new  bone  on  the  edges  of  the  bones  in  the  direction  of  the  sagittal 
suture ;  if  this  be  prematurely  closed,  increase  of  breadth  being  Um- 
ited,  the  brain,  as  it  continues  to  grow  in  order  to  be  accommodated, 
compels  an  increase  of  the  bones  in  other  directions,  especially  in 
length ;  consequently  tliere  results  a  protuberant  forehead  and  occi- 
put, one  or  both. 

If  this  theory  be  correct,  then  it  seems  clear  that  the  closure  of  the 
sagittal  suture  in  the  above  ci-ania  must  have  taken  place  at  very 
different  ages,  otherwise  their  breadths  would  have  been  more  uniform. 
In  fact,  the  breadths  of  the  first  three  differ  but  Httle  trom  the  normal 
quantity,  measuring  135  instead  of  142  m.  m.,  while  their  length  is 
obviously  increased,  this  being  200  instead  of  180  m.  m- 

It  appears  that  the  lengthening  of  the  head  depends  chiefly  upon 
the  abnormal  growth  of  the  parietal  bones,  the  others  remaining 
scarcely  altered,  as  will  be  seen  by  the  following  average  measure- 
ments, in  which  eleven  normal  adult  crania  are  compared  with  the 
three  adult  synostotic  crania  described  above. 

Frontal.  Parietal.  Occipital. 

Noi-mal  125  m.  m.  124  m.  m.  117  m.  m. 

Synostotic  129.2  "  148      "  119      " 

The  anomaly,  therefore,  seems  to  pertain  chiefly  to  the  parietal 
region  of  the  skull.  Is  it  connected  Avith  an  anomalous  condition  of 
the  corresponding  portion  of  the  brain  ? 

The  peculiar  appearance  noticed  in  crania  IV  and  V,  consisting  of 
radiating  canals  and  foramina,  would  seem  to  give  support  to  the 
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statement  of  Von  Baer,  that  in  synostotic  crania,  the  two  parietals  had 
but  one  centre  of  ossification.  The  fact  that  in  IV  the  sagittal  suture 
remains  partially  open  at  either  end,  and  that  in  VI  the  parietals  are 
united  for  so  short  a  distance,  seems  to  render  it  quite  certain  that 
they  were  originally  separate. 

The  height  of  the  crania  is  much  below  the  average,  being  only 
120.6  m.  m.,  while  according  to  Dr.  Davis,  the  average  height  of  one 
hundred  and  twenty-eight  normal  crania,  consisting  of  those  of  Eng- 
lish, Netherlandei"s,  Chinese,  Negroes,  etc.,  was  142.6  m.  m.  This 
fact  brings  to  notice  a  point  which  is  worthy  of  careful  attention. 
According  to  theory,  the  height  of  the  head  depends  upon  the  growth 
of  bone  in  the  lateral  sutures,  viz.:  the  spheno-frontal,  spheno-parietal 
and  the  squamosal.  It  appears  that  synostotic  crania,  attended  with 
lengthening,  are  characterized  by  insufficient  height.  Nevertheless 
the  obliteration  of  the  sutures  just  mentioned  is  not  constant ;  they 
are  freely  open  in  IV,  V  and  VI,  in  which  the  longitudinal  deformity 
is  very  strongly  marked.  Why  is  the  compensatory  growth  only  in 
longitudinal  direction,  when,  as  it  would  seem,  the  conditions  favoring 
it  upwards  exist  as  well.  Even  in  the  foetus,  VI,  the  sagittal  suture  is 
only  partially  closed,  while  all  the  others  are  normally  open,  and  yet 
the  lengthening  has  become  extreme.  Is  it  certain  that  the  closing 
of  the  suture  precedes  the  deformity,  and  is  therefore  the  cause  of  it? 

The  average  capacity  of  the  adult  synostotic  crania,  1486  c.  c,  is 
somewhat  below  the  normal  average  (1524  c.  c),  according  to 
Morton's  tables,  but  only  3  c.  c.  less  than  that  of  thirty-nine  English 
crania  (1489  c.  c),  according  to  Davis.  The  average  of  eight 
Scaphocephalic  crania  in  Dr.  Thurnham's  table  is  1532  c.  c,  or  8  c.  c. 
above  the  normal  capacity,  according  to  Morton.  There  is,  on  the 
whole,  no  marked  deviation  from  the  normal  quantity. 

6.    Neanderthal  Skull. 

In  connection  with  synostotic  crania  we  will  offer  a  single  remark 
with  regard  to  this  much  discussed  cranium.  Among  the  different 
views  brought  forward  to  account  for  its  peculiar  shape,  is  that  of 
synostosis,  which  has  been  urged  by  Dr.  Davis,  and  denied  by  Prof. 
Huxley.  There  is  one  fact  which  we  have  not  seen  noticed  in  the 
discussion  of  the  question  at  issue,  though  it  has  doubtless  been  ob- 
served, and  in  which  the  Neanderthal  differs  from  common  synostotic 
skulls.  From  what  has  been  stated  on  p.  460,  it  appears  that  in  all 
of  the  latter,  there  described,  the  increased  length  of  the  head  is 
chiefly  due  to  the  extension  of  the  parietal  bones  from  before  back- 
wards, the  frontal  and  occipital  being  but  slightly  augmented.    In  the 
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Neanderthal  skull,  the  length  of  the  parictals  is  only  115  m.  m..  9 
m.  in.  beloin  the  average,  while  in  the  synostotic  crania  it  is  14H  rn.  ni., 
or  24  ni.  in.  dhove  the  average.  How  ftxr  this  has  any  real  hearing 
on  the  nature  of  the  deformity  of  the  Neanderthal  cranium  will 
depend  iipr)n  the  extent  to  which,  when  large  collections  are  examined, 
the  extension  of  the  parictals  and  consequent  lengthening  of  the 
sagittal  suture  is  found  to  be  a  constant  attendant  on  synostosis.  As 
far  as  our  own  observations  go  they  are  constant;  and  con.sequently 
the  fact  that  in  the  disputed  skull,  the  parictals  are  shorter  than  the 
average,  is  opposed  to  the  theory  of  synostosis. 

Dr.  C.  T.  Jackson  called  the  attention  of  the  Society  to 
some  of  the  modern  methods  for  the  preserv^ation  and  color- 
ation of  wood. 

The  first  experiments  recorded  are  those  of  Champy,  who  stuffed 
wood  with  tallow  at  200°  centigrade,  the  heat  driving  out  the  mois- 
ture and  air,  while  on  lowering  the  temperature  the  atmospheric 
pressure  drove  the  solution  into  the  cells  of  the  wood.  Champy 's  pro- 
cess certainl}'  did  protect  ship  timber  from  the  penetration  of  water 
to  a  great  extent,  and  by  induration  of  the  albuminous  matters  in  the 
wood,  it  was  rendered  less  liable  to  decay;  but  it  Avas  found  impossi- 
ble to  penetrate  the  whole  thickness  of  hard  wood  timber  with  the 
solution. 

Kyan  preserved  wood  from  decay  by  impregnating  it  Avith  a 
solution  of  one  one-hundreth  part  of  bi-chloride  of  mercury.  This 
prevented  decay  by  jjoisoning  the  wood  so  that  insects  and  parasitic 
vegetation  would  not  destroy  it,  and  the  bi-chloiide  formed  a  well 
known  combination  with  the  albumen,  and  so  conserved  it. 

Mohl  removed  the  air  from  the  cells  of  wood  by  steaming  it,  and 
>hen  drove  in  the  vapor  of  creosote,  which  has  the  property  of  pre- 
serving albuminous  or  nitrogenous  substances,  and  of  preventing 
insect  depredations.  This  process  is  very  similar  to  one  recently 
patented  in  this  country  by  a  Mr.  Robbins,  and  which  is  now  in  oper- 
ation under  the  directions  of  the  American  Wood  Preserving  Com- 
pany.    Of  this  process  I  shall  speak  presently. 

Boucherie  employed  the  natural  powers  of  absorption  in  living  trees 
freshly  cut  down ;  a  bag  of  impermeable  stuff,  India  rubber  cloth,  or 
prepared  leather,  is  firmly  bound  around  the  end  of  the  cut-off 
stump  end  of  the  tree,  and  the  preservative  liquid  supplied  to  this  by 
a  barrel  placed  a  little  above  it,  having  a  tube  communicating  with 
the  bag.  The  liquid  rapidly  follows  the  sap  of  the  tree,  so  that  it  is 
soon  found  in  the  branches  and  leaves.  Dye  stuffs,  with  their  proper 
mordants  are  also  introduced  In  the  same  way,  and  richly  colored 
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•woods  are  produced.  Even  bleaching  salts  have  thus  been  intro- 
duced into  trees  with  acids  to  disengage  the  chlorine,  and  wood,  white 
as  ivory,  has  been  made  for  ornamental  use. 

Perrin  improved  these  processes  and  also  was  enabled  to  effect  a 
more  thorough  impregnation  of  wood  by  making  a  vacuiuu  at  one  end 
of  the  logs  while  the  atmospheric  pressure  drove  the  dye  stuffs  into  the 
wood.  He  was  the  first  who  introduced  mordants  to  aid  the  action  of 
the  dyes.  He  colored  wood  with  solutions  of  the  different  madder 
colors  and  fixed  then  with  alum.  He  used  logwood,  Brazil  wood, 
indigo,  nitrate  and  acetate  of  copper  and  verdigris,  giving  a  gi-eat  vari- 
ety of  tints  to  the  same  wood.  Pyrolignite  of  iron,  or  iron  liquor  of  the 
calico  printer,  proved  to  be  one  of  the  most  effective  dyes  and  pre- 
servatives. 

Some  of  the  agents  used  in  the  preservation  of  wood  act  as  fol- 
lows:— tannin  acts  on  the  albuminous  matters  in  the  same  way  as 
on  animal  tissues;  tar  and  creosote  dissolved  in  pyroligneous  acid  are 
eminently  antiseptic;  oils,  fats  and  resins  keep  out  humidity;  sea  salt 
and  chloride  of  calcium  give  flexiliility  to  wood  and  prevent  some  chemi- 
cal changes;  sulphate  of  copper  acts  very  much  like  the  bi-chloride  of 
mercury  used  by  Kyan;  pyrolignite  of  iron  (Boucherie's  process)  both 
colors  and  conserves,  the  iron  taking  the  tannin  and  producing  a 
violet  blueish  tint,  while  the  creosote  in  the  acid  is  antiseptic;  chlo- 
ride of  zinc  (Burnet's  proces)  acts  like  the  bi-chloride  of  merciny 
and  is  cheaper;  acetate  of  lead  tends  to  piTserve  the  albumen;  rosin 
dissolved  in  hot  oil  is  principally  used  to  keep  out  water;  a  hot 
mixture  of  wax  and  tallow  is  sometimes  used;  the  wood  absorbs 
from  15  to  GO  per  cent,  of  its  weight  and  is  much  imi)roved  in  im- 
perviousness  to  water,  but  wax  is  too  costly;  marine  glue  or  shellac 
and  India  ruliber  dissolved  in  coal  tar  are  good,  so  far  as  they  can 
be  made  to  penetrate,  and  eff'ectually  prevent  the  wood  from  crack- 
ing. 

I  have  found  that  the  most  effective  and  perfect  stuffing  of  wood 
can  be  effected  by  immersing  it  in  very  hot  paraffine,  and  withdrawing 
the  air  from  the  wood  cells  by  the  air  pump  and  then  letting  on  the 
atmospheric  pressure.  By  means  of  paraffine  we  may  preserve  any 
kind  of  wood  pei'fectly,  and  prevent  its  swelling  or  shrinking  from 
moisture  or  dryness.  The  wood  may  be  sand-papered,  or  pumiced 
and  polished  very  highly. 

Paraffine  in  vapor  cannot  be  used,  since  the  heat  required  to  vapor- 
ize it  is  too  great  for  wood  to  bear  without  becominc;  brown. 

I  have  a<lvised  the  manufacture  of  refrigerators  with  white  wood 
boards  stutfiMl  with  parailine,  since  paraffine  will  not  absorb  or  give 
out  odors,  nor  will  it  admit  moisture.  Indeed,  it  is  as  its  name  signi- 
fies, almost  without  affinities. 
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The  American  patented  process  of  RoI)bins  is  one  of  t]ie  most 
practicable  methods  for  the  preparation  of  heavy  pieces  of  timber  and 
for  out-of-door  work.  It  is  especially  adapted  for  the  preparation  of 
railway  sleepers  and  ties,  and  for  the  preparation  of  wheel  hubs,  spokes 
and  felloes.  It  is  not  so  well  adapted  for  furniture,  since  the  wood 
smells  strongly  of  carbolic  acid  or  creosote.  Green  wood,  as  well  as 
dry,  is  prepared  by  the  wood  preserving  company.  Sails,  ropes,  and 
rigging  for  ships  is  also  prepared  by  the  same  process,  so  that  they  will 
not  mildew  or  rot;  but  I  have  not  yet  seen  samples  of  the  sails  and  ropes 
thus  prepared.  The  process  is  extremely  simple.  It  is  nothing  more 
than  exposing  the  wood  in  a  steam  box  into  which  coal  tar  vapor  is 
driven  at  a  temperature  of  about  300°  or  350°F.  All  the  moisture 
and  air  are  expelled  from  the  wood-cells  and  coal  tar  products  take 
their  place.  The  charge  of  wood  placed  on  an  iron  chariot  may  be  run 
into  the  box,  and  in  half  an  hour  it  may  be  withdrawn  fully  impreg- 
nated. It  is  proposed  to  place  one  of  these  machines  on  trucks  to 
prepare  the  ties  and  sleepers  on  the  railroads  as  the  work  pro- 
gresses. There  are  two  companies  engaged  in  this  work,  one  in  New 
York  and  one  in  Boston. 

Messrs.  N.  L,  Hooper,  R,  C.  Greenleaf  and  C.  J.  Sprague 
were  chosen  a  committee  to  nominate  officers  for  the  ensuing 
year. 
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Page  371.    Fig.  6.    Pupa  of  Diplax.    Fig.  7.    Details  of  the  head. 

Page  373.    Lachlania  abnormis. 

Page  393-5.  Figs  1-5.  Elements  of  the  ovipositor  in  the  early  stage  of  Bombus 
fervidus  ?  . 

Page  395.    Fig  6.    Early  form  of  the  ovipositor  of  Bombus  vagans  $  . 

Page  396.    Fig.  7.    Ovipositor  of  larva  of  JEschna. 

Page  397.  Fig.  8.  Ovipositor  of  pupa  of  ^schua ;  fig.  9,  of  larva  of  Agrion ; 
fig.  10,  theoretical  section  of  the  abdomen  of  Hymenoptera,  after  Lacaze-Du- 
thiers. 

Page  398.    Fig.  11.    Anal  stylets  of  Mantis,  after  Lacaze-Duthiers. 

Page  399.    Hodotermes  japonicus. 

Page  445.  Fig.  1.  Craniometer  to  determine  the  relative  position  of  the  fora- 
men magnum. 

Pages  457-59.    Figs.  2-6.    Different  views  of  synostotic  crania. 


ERRATA   AND   AUTHORS'    ADDITIONS. 

Page  40,  line  12.    Anarta  nigrolunata  Pack.=A.  melanopa  (Thunb.). 

Page  52.    Dele  Cidaria  destiuata  and  the  references,  and  add  to  the  list  Cidaria 

abrasaria  H.-S.    Found  at  Caribou  Island,  Straits  of  Belle  Isle. 
Page  53,  line  23.    Eudorea?  frigidella=Pempilia  fusca  (Haworth).    This  is  not  :i 

Pempilia. 
Page  57,  foot  note.    For  Penthina  glaciana  read  Tortrix  gelidana. 
Page  74,  line  28.    For  Mycroscopy  read  Microscopy. 
Page  81,  line  1.    For  Actinopticus  read  Actinoptychus. 
Page  82,  second  plate  of  wood  cuts,  lower  right  hand  figure.    For  Navicula  pix 

texa  var.  read  Navicula  praetexta  (typical  form). 
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Harris,  Ed\yard  D.,  355. 

Haves,  J.  L..  405. 

Heiitz,  N.  yi.,  103. 

Hoxie.  W.,  2S4. 

Kendig,  Kev.  A.  B.,  31. 

Ivneeland,  Dr.  .S.,  120,  319. 

Lincecum,  Dr.  G.,  400. 

List  of,  1(33. 

Packard,  Dr.  A.  S.,  Jr.,  32,  102,  3%, 

393 
Perry,  Rev.  J.  B..  341. 
Pickering,  Dr.  Charles,  157. 
Reado,  A\"inwood.  113. 
Eiotte,  Eugene  N .,  216. 
8cudder,  H.  11.,  Ifil,  197,  298,  306,  375, 

401,  435. 
Shaler,  N.  S.,  8,  27. 
Sprague,  C.  J.,  123. 
.Stodder,  C,  75, 132,  302,  338,  439. 
Swan,  J.  G.,  151. 
Trouvelot.  L..  118. 136. 
Trvon,  Reakirt,  1.50. 
Uliler,  P.  R.,  295. 
Vose,  G.  L.,  330. 
Waterston,  Rev.  R.  C,  279. 
Whittlesey,  Col.  Chas.,  149. 
Wilder,  Dr.  Burt  G.,  3,  7. 
Wyman,  Dr.  J.,  188,  246,  440. 

Conchylis  chalcana.  56. 

deutschiana,  57. 

Concord,  shell  heap  in,  243. 
Conglomerate,  pebbles  in,  3S0. 
Conocephalites,  342. 

Adamsi,  347,  350. 

arenosus,  350. 

niiuutus,  350. 

Teucer,  347,  350. 

Vulcanus,  347,  350. 

Conocephalus  ensiger,  435. 

robustus,  312. 

Conurus,  93. 

Cordulegaster  lateralis,  294,  300. 

'■ Savi,  294,  300. 

Cordulia,  293. 

albicincta,  294,  300. 

arctica,  294,  300. 

bifureata,  294. 

elongata.  294. 

eremita.  294,  300. 

forcipata,  294,  300. 

Shnrleffii,  294. 

Walshii,  294. 

C.  rdyceps,  123,  124;    microscopical  ex- 
amination of,  124. 
Coremia  labradorensis,  46. 
Coreus  tristis,  160. 
Corvus  jamaicensis,  94. 

leucognaphalus,  94. 

Corvdalis,  437. 


Coscinodiscus  Apollinis,  78. 

asteromphalus, 

concavus,  78. 

Lewisianus,  78. 

linearis,  439. 


78. 


Coscinodiscus  lineatus,  78,  81. 

macra;anus,  78. 

patina,  439. 

radiatns,  78,  439. 

.stellaris.  4.39. 

subtili;-,  78. 

tenuis,  439. 

Cotalpa  lanigera,  88. 

Cotton  plant,  eggs  of  grasshopper  in, 
4-34. 

Crambus  alhellus,  55. 

ari/il/ici'lhts,  54. 

innrnatellus,  55. 

labiad  riensis,  55. 

tricliiistomus,  55. 

UHiS.'riafellus,  54. 

Crania,  measiremeuts  of,  322;  observa- 
tions on,  440. 

Craters,  form  of  volcanic,  .321. 

Crotophaga  ani,  95. 

Crustacea"  mode  of  growth  in,  404. 

Crymodes  exulis,  39. 

Cuba,  Od'inata  of,  289. 

CtJETis,  Jo?iAH.  Description  of  a  stone 
image  from  the  neighborhood  of  Knox- 
ville,  Tenn.,  243. 

Custodian,  report  of,  161. 

Custom  of  Caribs,  100. 

Cyclanthera  explodens,  286 

Cyclopterus  lumpus,  325. 

Cyclotella,  3"3. 

Cyclindrodes,  -386. 

Cyllopodia  cavata,  108. 

Cymbella  cuspidata.  75. 

Ehrenbergii,  133. 

Cymothna,  248. 

Cyiiocephalus,  305. 

Cypselus  cayanensis,  95. 

Cysticerci  in  rabbits,  437. 

Danais  Erippus,  378. 

Date  palm,  blossom  of,  78. 

Daubr^e  on  meteorites,  82. 

Death  of  Prof  Henry  D.  Rogers,  16:  Mr. 

William  Glen,  18:  Dr.  A  A.  Gould,  25; 

Dr.   Henry  Bryant,  1.34;  Mr.  Thomas 

Bulfinch,  279. 
Defence  of  house  sparrow,  389. 
Delphax,  117. 
Delphinorhynchns,  318. 
Dendrocygria  arborea,  70. 
Dendroeca,  67,  91. 
Dendroica  canadensis,  139. 

coronata,  1.39. 

discolor,  1.39. 

palmarum,  139. 

Dendroica;  of  North  America,  1.39. 
Destruction  of  spiders  by  their  mates, 

287. 
Development  of  dragon-fly,  365. 
Devonian  rocks  of  New  Brunswick,  fos- 
sil insects  from,  150. 
Dianthoecia  phoca,  39. 

subdita,  39. 

Diapheromera  femorata,  325;  longevity 

pi  eggs  of,  88,  89. 
DiatomaceK  from  Laconia,  75 ;  from  Al- 

jjino  summits  of  White  Mountains,  75; 

from   Gulf  of  Mexico,  79;   from  Co- 

hasset,  132. 
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Diatoms,  habits  of,  3(31. 
Dicladia  caproolus,  79,  439. 
Dictyocha,  sp,  81. 

speculum,  76. 

libula,  76. 

Dighton  rock,  305.  . 

Digits,  supernumerary,  in  a  cat,  d. 

Dinlax,  3il;  dovelopment  of,  365. 

__! abjecta,  293,  294. 

anibusta,  293,  294. 

assimilata,  294. 

iustiniana,  293,  294. 

ocliracea,  293,  294. 

rubicundnUi.  294,297. 

ruliiii'V\  i:-,  297. 

Diptera  in  salt  water.  Ill,  387;  in  petro- 
leum, 111. 

Distorted  skull  of  child  from  Hawaiian 
Islands,  70;  distorted  pebbles  in  con- 
glomerate, 360. 

Dolomedes  albineus,  103. 

lanceolatus,  103. 

sexpunctatus,  103. 

Donations  of  Dr.  Hryant,  214. 

Dulus  dominicus,  92. 

Dvthemis  asqualis,  293. 

_ .  debilis,  293. 

dicrota,  292,  293,  300. 

didyma,  292. 

exhausta,  293. 

frontalis,  292,  293,  298. 

na;va,  293. 

pleurosticta,  292,  293,  298. 

rutinervis,  292,  293,  299. 


Earth,  infusorial,  from  Peru,  75. 

Echeneis  remora,  325. 

Echinoderm  fauna   of   the  Burlington 

Limestone  of  Iowa,  6. 
Echincderms,  classification  of,  286. 
Economy,  insect,  326.  .       . 

Edwards,  A.  M.    Note  on  a  point  in 

the   liabits   of    the  Diatomaceae    and 

Desmidiacae,  361. 
Eels  in  cod,  364. 
Eggs  of  Diapheromera,  longevity  of,  88, 

Election  of  Members,  alteration  of  By- 
Laws  concerning,  284;  election  ot 
officers,  32,  84, 114,  187. 

Elephas  primigenius,  304. 

Elm,  symmetry  in  leaves  of,  313. 

Emerson,  G.  B.  On  the  changes  oc- 
curring in  the  leaves  of  the  cabbage 
plant,  84. 

Encyonema,  75.  „       ^         x-  o.t 

Entomology,  formation  of  section  oi,  87. 

Epeira,  28? . 

alba,  108. 

aureola,  108. 

bombycinaria,  108. 

cancer,  108. 

caudata,  108. 

Caroli,  108. 

cornigera,  108. 

directa,  108. 

displicata,  108. 

domiciliorum,  108. 

fasciata,  108. 


Epeira  foliata,  108. 

gibberosa,  108. 

hamata,  108. 

iK'bcs,  108. 

heptagon,  108. 

hortorum,  108. 

infumata,  108. 

labyrinthea,  108. 

maura,  109. 

mitrata,  109. 

iiivea,  109. 

obesa,  109. 

pentagona,  109. 

placida,  109. 

pratensis,  109. 

prompta,  109. 

riparia,  109. 

rubella,  199. 

rubens,  109. 

rugosa,  109. 

sanguinalis,  109. 

scutulata,  109. 

septima,  109. 

spiculata,  109. 

stellata,  109. 

sutrix,  108. 

Tbaddeus,  109. 

trifolium,  109. 

verrucosa,  109. 

vulsraris,  109. 

Ephydra,  387,  388. 
Epiblemum  faustura,  106. 
Epigaea  repens,  115. 
Episema  gothica,  39. 
Epitheca,  296. 
Epithemia,  363. 
Eristalis,  387. 
Erythemis  furcata,  293. 

— longipes,  293,  299. 

specularls,  293,  299. 

Eudamus  Bathyllus,  381. 

Lycidas,  381. 

Tityrus,  381. 

Eudorea  albishiiuitella,  53. 

conturiella,  53. 

frif/idella,  53,  465. 

Eunotia  Ehrenbergii,  1.33. 

obtusa,  133. 

tetraodon,  133. 

Euodia  gibba,  77,  78. 
Euphonia,  92. 
Eupithecia  gelidata,  46. 

, hUeata,  46. 

Eupodiscus  crassus,  81. 

punctulatus,  80. 


Euprepia  caja,  33. 

Euptoieta  Claudia,  379.      _  t  i    o-q 

Expedition  to  the  Revillagigedos  Isl.,  2*8. 

Falco  peregrinus,  64. 

dominicensis,  90. 

Feathers,  condition  of,  after  long  use, 

278. 
Fire-sticks,  285. 
Fish,liabitsof,  100, 125,  360. 

Fish  raising,  360. 
Fish-ways,  construction  ot,  isd. 
Fishes  of  Massachusetts,  318. 
Flabellaria  ventricosa,  75. 
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FLErRT,  Prop.  A.  L.    Eocks  in  nature 

and  in  the  arts,  141. 
Flight  of  insocts,  88. 
Florida,  shell  mounds  of,  1-58. 
Forticula,  399. 

Formation  of  mountain  chains,  8. 
Formation  of  ."Section  of  Entomology,87. 
Formica,  117. 

Fossil  guano,  analysis  of,  392. 
Fossil  insects  from  coal  measures,  401; 

from  Tertiaries  of  Colorado,  117;  from 

North  America,  140 ;  from  New  I?runs- 

wick,  150. 
Fossils  in  glacial  beds  at  Gloucester,  27. 
Fragillaria  viresceus,  75. 

capucina,  133. 

Fringilla  olivacea,  93. 

zena  var.  Marchii,  93. 

Fungi  on  caterpillar,  120. 

Gadidae,  habits  of,  100. 

Galeoscoptes,  69. 

Gallinula  galeata,  97. 

Gamgee,  Fkof.  On  antiseptics  for  the 
preservation  of  meat,  437. 

Garbatt,  Dr.  Andrew.  On  a  bony 
mass  from  the  heart  of  a  whale,  155. 

Gelasimus,  240. 

Gelechia  brumella,  62. 

continuella,  62. 

labradorella,  62. 

trimaeule/la,  61. 

Geothlypis  rostratus,  67. 

Geotrygon,  80. 

Glacial  Beds  containing  fossils  at  Glou- 
cester, 27. 

Glen,  William,  Notice  of  the  death 
of,  16. 

Gloucester,  fossils  in  glacial  beds  at,  27. 

Glyphipteryx,  sp.,  63. 

Glyphodesmis,  sp.,  81. 

Guaphalium  leontopodium,  71. 

Goat,  Angora,  405. 

Gold  regions  of  Vermont,  243. 

Gold,  with  cinnabar  in  tertiary  rocks,  30. 

Gomphoides,  295. 

caraiba,  291. 

producta,  291. 

Gomphonema  acuminatum,  75,  362. 

curvatum,  439. 

Gomphus,  295. 

Goose  Island,  shell  heaps  on,  301,  303. 

Gorilla,  alleged,  in  New  York,  305;  cap- 
ture of,  137 ;  habits  of,  113. 

Gould.  Dr.  A.  A.  On  the  habits  of  the 
Teredo,  23. 

Gould,  Dr.  A.  A.  Remarks  on  the 
death  of,  26,  26,  27;  account  of  his  life 
and  scientific  career,  188;  list  of  his 
writings,  197. 

Grammatophora  angulosa,  439. 

macilenta,  78. 

serpentina,  78. 

Grapholifha  nelndosana,  61. 

Grapta  0-argeuteum,  389. 

comma,  380. 

Faunus,  380. 

gracilis,  380. 

interrogationis,  33,  380. 


Grasshoppers  in  Texas,  400 ;  stndulation 
of,  306,  316. 

Great  Auk,  former  occurrence  in  New 
England,  301,  303. 

Green,  Dr.  John.  On  binocular 
vision,  285. 

Green  ,Sand  of  New  Jersey,  158. 

Greenleaf,  R.  C.  List  of  Diafamaceas 
from  Laconia,  N.  H.,  75;  on  the 
Diatoms  and  other  objects  found  in 
soundings  from  the  Gulf  of  Mexico, 
between  .Sand  Ivey  and  El  3Ioro,  79; 
on  immersion  lenses,  303. 

Growth  of  Crustacea,  404. 

Gryllotalpa,  885,  386. 

Gryllus  neglectus,  .308. 

Guano,  fossil,  analysis  of,  392. 

Guaraiid.  137. 

Gulf  of  Mexico,  Diatoms  from,  79. 

Gynacantha  oreagris,  291. 

septima,  291. 

triflda,  291. 

Gypona,  117. 

Habits  of  Blue  Jay,  284;  of  Chinese,  99, 
100;  of  Diatoms,  361;  of  Gadidae,  100; 
of  Gorilla,  113;  of  migratory  fishes, 
125. 

Hadena  exomata,  39. 

Hagen,  Dr.  H.  On  the  Odonat-fauna 
of  the  Island  of  Cuba,  289;  on  the 
mode  of  locomotion  in  Chelifer,  323; 
on  Lachlania  abnormis,  a  new  genus 
and  species  from  Cuba,  belonging  to 
the  Ephemerina,  372 ;  on  some  Ameri- 
can species  of  Tsocus,  3/4;  on  a  wing- 
less white  ant  from  Japan,  399;  con- 
cerning a  meteor  seen  in  Prussia,  433; 
notice  of  an  orthopterous  insect,  which 
deposits  its  eggs  in  the  stems  of  the 
cotton  plant,  434 ;  on  the  pseudoscor- 
pions  of  America,  435. 

Haleakala,  crater  of,  112. 

Halonota  Packardiana,  60. 

Haplophlebium  Baniesii,  151. 

Harris,  E.  D.  The  structure,  flight,and 
habits  of  the  different  varieties  of  the 
domesticated  Pigeons,  355. 

Hawaiian  Islands,  volcanoes  of,  17 ;  dis- 
torted skull  from,  70. 

Hawaiian  stone  adze,  73. 

Hayes,  J.  L.  The  Angora  Goat;  its 
origin,  culture  and  products,  405. 

Hayti,  Odonata  of,  295. 

Helix  multidentata,  301. 

Sayii,  401. 

unidentata,  301. 

Hemidiscus  cuneiforinis,  80,  81. 

Hentz,  N.  M.  Supplement  to  the  de- 
scriptions and  figures  of  the  Araneides 
of  the  United  States,  103. 

Herpyllus  bllineatus,  107. 

cruciger,  107. 

ecclesiasticus,  107. 

longipalpus,  107. 

marmoratus,  107. 

ornatus,  107. 

variegatus,  107. 

vespa,  107. 


474 


ilesperia  Acanootua,  381. 

Abaton,  382. 

Ccntaure.-c,  33. 

comma,  33. 

Ijplaware,  401. 

Ejicn'mot,  381. 

Kof;.)ii,  382. 

J/i(iniia,  382. 

llob.nnok,  381. 

loirn.  401. 

Li'ouardus,  381. 

Manataaqua,  382. 

Maiicco,  3;j2. 

Massasoit,  381. 

Mesapano,  383. 

Metacomet,  381. 

Metea,  382. 

Mystic,  381. 

Uueko,  382. 

Panoquin,  383. 

I'ocahontas,  381. 

Quadaquina,  384. 

.Samoset,  382. 

Sassacus,  381. 

vorna,  381. 

vialis,  382. 

vVamsutta,  .381. 

V»'iiia;ina,  381. 

Hptierina,  295." 

cruentata,  291. 

Hctcropteras  marginatus,  350. 
ixiniamidium  arcus,  76. 

bidens,  75. 

gracile,  75. 

■  parallelum,  133. 


Himantopus  mexicauus,  9^ 
Hipparchia  Boisduvalii,  380. 
Hippofflossus,  247. 
Hirundo  dominicensls,  94. 

eucbrysea  var.  dominicensis,  95. 

horreorum,  69. 

Jlodofermes  japonicus,  399. 

Momarus,  357. 

HomcEOcladia,  332,  363. 

Homology  iu  limbs,  246. 

Hop  hornbeam,  symmetry  in  leaves  of, 

313. 
Horea  sanguinipennis,  88. 
House  sparrow,  defence  of,  389 ;  ravages 

of,  157. 
HoxiE,  W.    On  a  peculiar  habit  of  tlie 

Blue  Jay,  284. 
Human  crania,  measurements  of,  322. 
Humerus,  perforation  of,  in  man,  113. 
Hypolestes  trinitatis,  290. 

Ice  cave  in  Decorah,  Iowa,  31. 

Ichthyosaurus,  249,  259,  261, 276. 

Icterus  dominicensis,  94. 

Idocrase,  215. 

Image,  stone,  from  Knoxville,  243. 

Immersion  lens,  303. 

Increase  of  canker  worms,  88. 

Incurvaria  labradorella,  62. 

Infusorial  Earth  from  Peru,  75. 

Insect  econ;imy,  328. 

Insects,  below  the  surface  of  the  earth, 
88;  flight  of,  88;  fossil  from  N.  Bruns- 
wick, 1.50;  fossil  from  tertiaries  of  Col- 
orado, 117;  fossil  in  N.  America,  140; 


in  salt  water.  111,  387;  longevity  of, 
160;  new,  from  N.  England,  KjO;  odor 
of  160;  of  oal  measures,  4<Jl. 

Iowa,  butterfiie.s  of,  401;  Echinoderm 
fauna  of  Burlington  Limestoni',  6. 

Iron,  meteoric,  from  Colorado,  71. 

Isaria,  123. 

Ischnura  capreolus,  290. 

Isle  of  I'ines.  Odonata  of,  298. 
lulus,  367. 

Jackson,  Dr.  C.  T.  Remarks  on  the 
death  of  Dr.  A.  A.  Gould,  27;  remarks 
on  specimens  presented  to  the  Museum 
by  Mr.  11.  11.  Kbnne,  31;  sapphire  in 
Chester,  Mass,  32;  Analysis  of  meteoric 
iron  from  Colorado,  71;  remarks  upon 
the  views  of  Daubr6e  on  meteorites, 
82;  on  touchstone,  114;  on  the  former 
abundance  of  the  Alewife,  131;  on  the 
Green  Sand  of  N.  Jersey,  158;  on  the 
gold  regions  of  Vermont,  243;  analy.sis 
of  fossil  guano  from  fj.  Carolina,  392; 
modern  methods  for  the  preservation 
and  coloration  of  wood,  4tS. 

Jackson,  Dr.  J.  B.  S.  On  the  distorted 
skull  of  a  child  from  the  Hawaiian  Isl- 
ands, 71  ;  on  synosteosis  of  the  parietal 
bones  in  a  foetus,  113;  on  the  perfora- 
tion of  the  humerus  in  man,  113. 

Jaera,  248. 

Jeffries,  Dr.  B.  Joy.  On  the  anatomy 
and  physiology  of  the  ciliary  muscle 
in  man,  1 ;  on  the  average  age,  height 
and  weight  of  for- y  men,  74. 

Journey  in  Yesso,  327;  through  China, 
391. 

Junonia  Coenia,  3S0. 

Kalochelidon,  95. 

Katadysas  pumilus,  103. 

Ke>-dig.  Kev.  a.  B.  On  an  ice  cave  in 
Decorah,  Iowa,  31. 

Keweenaw  Point,  Sandstone  of  244. 

Kneeland,  Dr.  Samuel.  On  a  fun- 
goid parasite,  or  caterpillar  fungus 
from  the  Philippiiie  Islands,  120;  on 
relation  of  the  plumage  of  birds  to  the 
their  modes  of  niditication,  319. 

Labrador,  Lepidoptera  of  32. 

Lachlan.ia  abnnrmis.  372. 

Lachir  Interna  fusca,  8"*. 

Laconia,  DiatomaceiB  from,  75. 

Lampornis,  95. 

Larentia  polata,  45. 

Leaves,  morphology  of,  in  Sarraceuia,  84 ; 

wait  of  symmetry  in,  313. 
Lectures  on  Natural  History,  3-38,  404. 
Leda,  30. 
Lepidoptera,  difficulties  in  rearing,  120 ; 

monstrosities  in,  118;  of  Labrador,  32. 
Lepthemis  Attala,  292. 

verbenata,  292. 

vesiculosa.  292. 

Leptobasis  adunca,  291. 

vacillans,  291. 

Lestes,  295. 

forticula,  289. 
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Lestes  scalaris,  289. 

spumaria,  289. 

tenuata,  289. 

Leucania  rnj'ostrigata,  86. 
Leucomimus,  68,  93. 
Leucosolenia  botiyoidos,  17. 
Libellula  auoustipeunis,  292,  293.  297. 

auripeunis,  292,  293. 

liei-bida,  292. 

luctuosa,  326. 

pulchella,  297. 

umbrata.  292,  297. 

viuosa,  292,  293,  299. 

Letters  from, 
Acaderaia  Lugduno-Batavae,  24. 
Acad6mie    des     Sciences   et    Lettres, 

Montpsllier,  1.31. 
Academie  Koyale  de  Belgique,  Brux- 

elles,  21,  115. 
AcadtSmie    Royale   des  Sciences,  Am- 
sterdam, 24,  116. 
Academy,  Connecticut,    of  Arts   and 

Sciences,  New  Haven,  85. 
Academy  of  Sciences,  Chicago,  85, 140. 
Accademia  d'Agricoltura,  Commercio 

ed  Arti  di  Verona,  85. 
Accademia  delle  Scienze,  Bologna,  83. 
Accademia  di  Scieuze,  etc.,  ilodena, 

85. 
Alvademie,  k.  b.  der  Wissenschaften, 
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